APRIL  1993 

ISSUE  #391 

USA  $2.9} 

CAN  $M5 

A  WGI  PubljJtion 

Internatiunaljrdition 


r-n 


Build  These  Easy 
Antenna  Projects 


Mini-Quad 


Dual-Band  J-Pol 


10  Meter  Ik 


C 


i  o . 


r  u 


c^ 


.  .J  "L,  ^ 


yi 


L  -i  fl 


73  R 

J«Coi 


■Y/1 


U: 


rV7    i'  i 


Perec 

The  Uttratoreh 
Soldering  Pen 

Special  Advertising  insert: 
Digital  Products  from 
Radio  City,  inc. 


A  New  Way  To  Learn 
About  A  New  Radio: 


999-9877 


ICOM's  new  2iA  is  so  new.  and  so  different,  we  had  to  find  a  new  and 
different  way  of  telling  you  about  it.  Introducing  I-COM  LINE, 

Your  hotline  for  new  radio  info! 


The  NEW!  MOM  LINE 

No  buttons,  no  hassles,  pure  fun! 

Our  l-COM  LINE  is  free,  it's  fun.  and 
it's  the  best  way  ever  of  making  intelli- 
gent radio  buying  decisions, 

Here's  all  you  Jo: 
LDiall-KOO-999-9877. 

2.  Leave  your  name,  address,  and  the 

name  of  the  product  you're  interested  in  - 
in  this  case,  the  2iA. 

Within  24  hours,  we'll  send  you  REAL 
info  aboui  ihe  2iA:  how  and  why  it  was 
designed,  spec  sheets,  field  tests,  reviews 
-  even  thing  you  need  to  decide  if  this  is 
the  radio  for  you. 

Give  it  a  try!  See  how  easy  it  is  lo 
communicate  with  the  world  leader  in 
amateur  radio  communications. 

l-COM  LINE:  uniquely  ICOM! 


The  NEW!  IC-liA 

No  buttons,  no  hassles,  pure  fun! 

Tiny  on  the  outside,  lots  of  radio  on 
the  inside.  We  challenged  our  designers 
lo  build  the  smallest,  lightest,  skinniest 
handheld  ever-  but  without  sacrificing 
the  big-radio  features.  Putting  a  big  radio 
in  a  small  space  meant  thai  something  had 
logo. 

Not  the  big  display,  of  course. 

Not  the  super  audio  speaker. 

And  we  obviouslv  couldn't  cut  cor* 
nerson  features  and  still  call  it  an  ICOMP 

So  we  got  rid  of  the  buttons. 

When  vou  reallv  think  about  it,  vou 
want  what  buttons  do,  not  necessarily  the 
buttons  themselves,  riuht 

So  we  put  the  controls  on  the  inside, 
tt  here  thev  belona. 

■r  v 

To  find  oui  how  we  did  it  and  how  ii 
works,  call  ihe  l-COM  LINE 

The  IC-2iA:  uniquely  ICOM! 
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COM  Awco.  tic  2380  1l6tti  Ave.  N.E.  Belevue  VM  98QM  *i 


FREQUENCY     COUNTERS 


IMEW  model  A  TH-1S 


AUTO  TRIGGER  &  HOLD 
ULTRA  HIGH  SPEED 
&  HOLD  SIGNAL   <.Q8 
IGNAL  STRENGTH  BAR  GRAPH 


rtbk  Bar  Graph  counters  are  simply  the  best  for 
finding  frequencies,  testing,  adjusting,  repairing  or  locating 
RF  devices,  Superior  sensitivity,  longer  battery  operation, 
high  quality  USA  construction  and  sub-compact  size  are 
just  a  few  of  the  reasons  to  select  a  st/vrtek  counter. 


ALL  MODELS  MADE  IN  USA 


#ATH~1H       FREQUENCY  COUNTER 

WITH  NI-CADs  &  110VAC  ADP  $199. 
FACTORY  INSTALLED  OPTIONS: 

#0/S-ATH-15           ONE-SHOT  AThT  40. 

#HSTB-15                HIGH  STAB  TCXO    0.2pom  100. 


ACCESSORIES: 

#CC-90 
tfTA-90 
#P-110 
#M207IC 


BLACK  VINYL  ZIPPER  CASE 
TELESCOPING  BNC  ANT 
PROBE,  200  MHZ,  1X-10X 
CABLE  FOR  MFJ-207/208 


12. 
12. 
39. 
10, 


INTERMATtOfSlAL   IISIC 


398  NE  38th  St.,  Ft  Lauderdale,  FL  33334 


SPECIAL 
OFFER 


•  T# 


Zf 


$235 
VALUE 


FEATURES  FOR  ALL  NEW  MODEL  ATH-15 

•  ATH"  -    AUTO  TRfSGER  &  HOLD 


-  IN 


•  AUTOMATIC  CLEAN  DROPOUT 

•  800%  FASTER  RESPONSE  TIME 

•  EXTRA  BRIGHT  LED  DIGITS  •  USABLE  IN  DAYLIGHT 

•  3  to  5  HOUR  BATTERY  PORTABLE  OPERATION 

•  MAXIMIZED  SENSITIVITY  -  <1mVtyp 

•  NI-CAD  BATTERIES  &  110VAC  ADP/CHARGER  INC. 

•  1  PPM  TCXO  STD  -  0.2PPM  TCXO  OPTIONAL 

•  RANGE  1-1500  MHZ  -  6  FAST   GATE  TIMES 

•  MANUAL  &  AUTO  HOLD  FUNCTION  WITH  INDICATOR 

•  9-12VDC  AUTO-POLARITY  POWER  INPUT 

•  StarCab™  QUALITY  ALUMINUM  CABINET 

•  FULL  YEAR  PARTS  &  LABOR  LIMITED  WARRANTY 


SAME  DAY  SHIPMENT 

Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  305-561-9133 


FACTORY 

DIRECT 

ORDER 

LINES 


V7SA 


SELECT  YOUR 


TERMS:  Shipping-handling  charges  for  Florida  add  $5  +  tax, 
US  &  Canada  add  5%  ($5  min  -  $10  max),  others  add  15%  of 
total.  COD  fee  SS,  VISA,  MC  or  DISCOVER  accepted.  Prices 
&  specific  a  lions  subject  to  change  wilhout  notice  or  obligation, 

POCKET  COUNTER"   TODAY  ! 


SPECIAL  PRICES 


&*$tf    «■ 


1  MHZ     1300  MHZ 

OUALrTY  &  ECONOMY 

(REPLACES  *1££QA> 

S129 


1|-UHi 


x 


l  MHZ  -  1500  MHZ 

ULTRA  HIGH  SENSJTrVTTY 

(REPLACES  *15&DHS> 

*$T59 
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nMBUMCrceuHn* 
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10  HZ     2400  MHZ 
Hl^Z  INPUT     LO  RANGE 

HtGM  sEnsnrvrrY 


*S1B9 


10  HZ  -  3600  MHZ 

Hl-Z  INPUT  -  LO  RANGE 

HIGH  SBJSrTlVTTV 

S250 


1  MHZ     1^00  MHZ 

ULTRA  HIGH  SENSITIVITY 

2  INCH  BAR  GRAPH 


*$169 


1  MHZ  ■  3200  MHZ 

ULTRA  HIGH  SET4S1TMTY 

EXTRA  BRK3HT  DKUTS 

$265 


CIRCLE  247  ON  READER  SERVICE  CARD 


THREE  NEW  MODELS  STARTING  AT  $1295.00 

1 800  MHZ  SPECTRUM  ANALYZER 

ALL  NEW  opt.6  10  DIGIT  CENTER  FREQUENCY  DISPLAY  AND  FREQ.  COUNTER 


MADE  IN  THE 
USA 


$1295.00 

MODEL  SAMOA 
%  MHZ  TO  600  MHZ 


$1595.00 

MODEL  SA1 000A 
2  MHZ  TO  1 000  MHZ 


1895.00 

MODEL  SA1 800A 
2  MHZ  TO  1800  MHZ 

ONE  FULL  YEAR 
WARRANTY 

LCD  CENTER  FREQUENCE 
OPTIONAL 
SEE  Opt.6  BELOW 


•TWO-WAY  RADIO  SERVICE 

'TUNE  CAVATIES,  FILTERS,  DUPLEXERS 

•CATV,  MATV,  SATELLITE    SERVICE 


•EMI  RFI  TESTING  'CHECK  SECURITY   TRANS.  AND  RfCIEVERS 

*  TV-RADIO  BROADCAST  MAINTANCE  'EVALUATE  ALL  RF  BASED  SYSTEMS 

•CHECK  RF  CABLES.  RF  AMPS  &    RF  SYSTEMS     •MARINE,  AfRCRACT,  HAM  RADIO   SERVICE 


ULTIMATE  LOW  COST  SPECTRUM  ANALYZER: 

a  bold  statement  but  the  ITC  SA  Series 
Spectrum  Analyzers  are  the  best  performance  to  price 
ratio  Analyzers  on  the  market  today.    You  will  have 
to  spend  over  S  10,000,00  to  find  an  Analyzer  with 

same  total  taxability  ease  of  operation  and 
electrical  performance  of  the  FTC  mokel  SA600A, 
SAIOOOA  &  the  all  New  SA1800A  Analyzer* 


TOTAL   FLEXABHJTTY: 

We  do  not  preset  the  Resolution  B+W,  and  frequency 
span  width  (diversion),  like  all  the  other  low  cost 
Analyzers  listed  below,  The  ITC  SA  Series 
Analyzers  give  you  nil!  control  over  the  Res,  Band 
Width  &  Freq,  Span  width  combinations*    You  can 
control  the  Vertical  position  the  Baseline  clipper  and 
Sweep  Speed,  we  also  provide  a  fully  adjustable  Video 


Filler.  You  see  at  ITC  we  know  our  equipment  will  be  used  to 
service  and  test  all  types  of  RF  baaed  sytgrns,  not  just 
Cable  and  Satellite  TV  systems,  tike  the  oOier  low  cost 
units  listed  below.   By  the  way  maybe  we  shouldn't 
call  those  other  units  low  cost  at  $2900,00  TO 
$3500.00.    Maybe  only  the  FTC  SA  Series  Spectrum 
Analyzers  quality  for  the  tow  cost  classification.  Well 
we  will  just  let  you  decide  for  your  self. 


COMPARE  A  SAVE:  ITC=  TOTAL  FLEXABILITY+ PERFORMANCE  &  QUALITY 


>AN 


MFG. 
NAME 


* 


MODEL 


SUGGESTED 
PRICE 


FREQUENCY 


ON 
SCREEN 

DYNAMIC 
RANGE 


SENSITIVE 


FREQUENCY 

DISPLAY 
RESOLUTION 


FRONT  PANEL  CONTROLS 


FINE 

FRIQ 

TUNE 


USE- 
LINE 
CLIPPER 


VERT. 

HORZ. 
CO  NTS, 


SWEEP 

SPEED 
CONT. 


MAX.  FREQ, 

SPAN 
AT10HKZ 
RES.  B.W. 


ITC 
ITC 
ITC 

MAT 

PROTECK 
AVCOM 


SA600 
SA1000 

SA1800 

2610 

P-7802 
PS65A 


$1295,00 
$1595,00 

$1895.00 


$2995,00 
$3500.00 

$2895.00 


1  -  600MHZ 


1  -  IOOOMHZ 


1  ■>  1 800MHZ 


I  -  IOOOMHZ 
I  *■  IOOOMHZ 
2~  IOOOMHZ 


80d8 
80dB 
80dB 

70dB 

70dB 
60dB 


-HOdBm 

-HOdBm 

-1 1 0dBm 

-92dBm 
-92dBm 
-95dBm 


10HZ* 

10HZ* 

1 0HZ* 

IMHZ 

TMHZ 

1QOKHZ 


YES 


YES 


YES 


YES 


HO 

HO 
YE$ 


HO 
HO 
NO 


YES 


NO 
HO 
YES 


YES 


YES 


YES 


HO 
HO 
YES 


500MHZ 


*• 


500MHZ" 


500MHZ 


*» 


2MHZ 
2MHZ 
2MHZ 


_ 


Nob:  *  Kkf  Opt,   6  for  center  frequency  digital  readout.   QpL6   in  ill  10  t  10  digit  1800MHZ  ttand  alone  Frcqueccy  Count r  wilh    1  MV  aenakiviiy.    Note:  ■*  For  +  /-  5KHZ  Harrow  Sard  Fatr  ski  Opt3  .,.  AS 
bformajioc  for  oiber  namfwnnta   htvp  been  tubed  foccn  current  nwrnfactuwa  adds  tod  ipec,  iheett.  TTU  dees  not  taloe  respooalbi&y  for  any  incorrect  ktfocaatkxi  ttat  may  appear  oc  otfaef  marxnacam  date 

Opt.1  SO  MHZ  MARKER  GENERATOR    CALL  FOR  INTRODUCTORY  OFFER  $200.00    VALUE 

Opt. 3  +\-  5KHZ  NARROW  BAND  FILTER    EXTENDS  LOW  FRIQ.  RANGE  TO  200kHZ  ALL  MODELS. 

Opt.S  IOOOMHZ  BUILT-IN  TRACKING  GENERATOR  60dB  DYNAMIC  RANGE  OUTPUT. 

Opt. 6  CENTER  FREQUENCY  DISPLAYS  BOOMHZ  FULL   FUNCTION  10  DIGIT  FREQUENCY  COUNTER, 


UST  NET  

$450.00  $300.00  mm 

$350,00  $250.00  H™1- 

$400.00  $275,00 


TO  ORDER  or  FOR  INFORMATION  &  A  SPECIAL  INTRODUCTORY  OFFER  CALL  800-232-350 

ALL  PRICES  AND  SPECIFICATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  OR  OBLIGATION,  M/C,  VlSAt  AE,   DISCOVER,  CHECK  ,  MONEY  ORDER  0£- 

PRICES  FOB  NEWPORT  BEACH  (USA),  CA>  RESIDENTS  PLEASE  ADD  SALES  TAX  .   DEALER  INQUIRES  WELCOME. 

Distributed  By  Navtec  1303  Avocada  Ave,,  Suite  193  Newport  Beach,  CA  92660  714-552-1469  FAX  714-721-8085 
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EVER  SA  Y  DIE 


Wayne  Green  W2NSD/1 


Radio  Fun 

Once  it  was  clear  that  the  no-code 
license  was  finally  going  to  gel  by 
ARRL's  stone  walUt  looked  as  it  we'd 
be  seeing  some  growth  in  our  hobby 
at  last.  That  suggested  three  options, 
as  far  as  publishing  73  was  con- 
cerned. The  information  needs  of  new- 
comers are  quite  different  torn  those 
of  the  older  timers,  so  it  would  be  diffi- 
cult to  make  one  magazine  fit  these 
contrary  needs,  Option  one  would  be 
to  ignore  the  newcomers  and  continue 
73  unchanged.  Option  two  would  be  to 
spill  it,  trying  to  serve  both  groups  of 
readers  the  way  OST  is  doing,  Option 
three  was  to  go  for  option  one  and 
start  a  completely  new  publication  to- 
tally dedicated  to  the  needs  of  new- 
comers. 

i  chose  option  three. 

To  keep  costs  down  1  opted  for 
tabloid  format  instead  of  the  73  size. 
This  new  si2e  made  use  of  newer 
typesetting  systems,  lower-cost  press- 
es, and  much  lower  cost  paper  stock. 
You've  probably  noticed  that  most  new 
publications  are  going  for  the  tabloid 
format,  J  also  Eike  the  flexibility  of  page 
designs  the  larger  page  provides,  plus 
the  ability  to  provide  advertisers  with 
more  space  to  tell  their  sales  story 
without  having  to  charge  them  more. 

Radio  Fun  was  started  a  year  and  a 
half  ago  and  has  not  just  survived,  de- 
spite a  serious  business  recession,  it's 
thrived,  The  reader  feedback  has 
been  most  gratifying.  I  suppose  the 
one  thing  that  has  surprised  us  more 
than  anything  else  is  the  number  of 
older  hams  who  are  subscribing.  The 
publication  is  aimed  at  helping  new- 
comers not  just  get  going  in  our  hob- 
by, but  to  discover  the  fantastic  num- 
ber of  activities  we  have  available.  We 
mean  the  fun  part,  so  we  urge  new- 
comers to  try  satellite  communica- 
tions, packet,  RTTY,  slow-scan,  and 
so  on.  We  want  to  help  them  get  in- 
volved with  club  activities,  to  partici- 
pate in  contests,  to  get  their  higher- 
grade  licenses  and  find  out  about 
working  DX  ...  perhaps  even  go  on 
some  expeditions!  We  want  them  to 
try  traffic  handling,  working  aurora 
skip,  and  experiment  on  our  mi- 
crowave bands.  What  we  dont  want  is 
for  them  to  gel  bogged  down  into  a 
deep  rut  and  lose  interest. 

There  are  antennas  to  erect,  kits  to 
build,  new  bands  to  explore,  new 
equipment  to  buy  and  enjoy,  There  are 
flea  markets,  hamfests  and  conven- 
tions. There's  even  Dayton!  And  our 


newcomers  need  all  the  hand-holding 
they  can  get  to  help  them  discover  alJ 
of  the  wonderful  things  we  have  in 
store  for  them.  How  many  transmitter 
hunts  have  you  participated  in?  I  guar* 
antee  you'll  never  forget  one  single 
hunt  you  get  involved  with,  It's  like  go- 
ing on  a  expedition  .  .  .  I've  operated 
from  a  bunch  of  rare  countries  and  I 
donl  think  one  minute  of  those  experi- 
ences will  ever  be  forgotten.  Navassa 
(twice!),  Jordan.  Afghanistan.  Iran, 
Nepal.  Syria,  Swaziland,  Lesotho, 
New  Caledonia,  Fiji,  Western  Samoa, 
American  Samoa,  Wake  Island,  SI, 
Pierre.  Thailand.  Korea,  South  Yemen 
...  oh  what  a  flood  of  memories!  How 
about  moonbounce?  Too  difficult,  eh? 
Not  for  hundreds  of  hams  around  the 
world. 

Since  about  75%  of  all  ham  equip- 
ment sales  are  to  newcomers,  the  ad- 
vertisers in  Radio  Fun  have  been 
cleaning  up.  Many  tell  us  that  they  are 
getting  far  more  sales  via  their  ads  Jn 
Radio  Fun  than  in  QSTl  And  that 
makes  sense  when  you  see  the  read- 
ership statistics.  Every  ham  newcomer 
gets  Radio  Fun,  while  only  a  small 
percentage  of  the  newcomers  are  sub- 
scribing to  OST,  As  a  publisher,  I  love 
to  see  our  ad  sates  steadily  increas- 
ing. Does  that  mean  I'lt  be  buying  a 
company  jet?  Nope,  it  just  means  that 
the  publication  will  be  thicker  and  have 
more  articles  on  fun  things  to  do  and 
how  to  do  them, 

It  also  means  that  we  need  more 
people  to  help  us  turn  out  two  publica- 
tions instead  of  one.  so  we're  inter- 
viewing for  help  wrtft  technical  editing, 
advertising  sales,  circulation  manage- 
ment, and  all  the  other  chores  in- 
volved. We  Ye  putting  Radio  Fun  out 
on  a  Macintosh  desktop  publishing 
system,  which  is  easy  to  learn  and  fun 
to  use.  I  don't  know  of  anything  we're 
doing  where  a  college  degree  would 
be  of  much  help,  though  an  ability  to 
read  and  wrtte  does  come  in  handy,  tf 
they  had  a  college  course  on  meeting 
deadlines  J  might  respect  colleges 
more.  But  don't  get  me  started  on  our 
lousy  American  educational  system! 

Radio  Fun,  like  73 1  is  written  largely 
by  the  readers.  It's  intended  to  be  a 
communications  more  than  an  enter- 
tainment medium.  If  your  club  licenses 
a  bunch  of  new  hams,  we  want  to  pub- 
lish a  picture  so  we  can  spark  more 
dubs  Into  doing  the  same.  We  have 
far  too  many  stick-in-the-mud  clubs 
that  need  to  be  woken  up.  If  you  de- 
sign a  new  piece  of  gear  you  can  en- 


courage others  to  duplicate  your  effort, 
as  well  as  protect  your  idea,  and  per- 
haps even  attract  a  manufacturer  or  kit 
supplier  by  writing  It  up.  If  you  ge!  in- 
volved with  a  new  aspect  ot  the  hobby, 
such  as  satellite  communication,  keep 
notes  of  your  successes  and  disasters 
and  write  it  up.  You'll  help  others  to 
avoid  the  pitfalls,  and  perhaps  inspire 
a  few  more  hams  to  get  involved, 

If  you  buy  a  new  piece  of  commer- 
cial ham  gear  and  think  others  should 
know  how  much  fun  you're  having  with 
it,  write  it  up.  K  you  come  up  with 
some  modifications  or  find  some  ac- 
cessories, let  us  all  know  what  you  ve 
done, 

I  don't  know  about  you,  but  I  don't 
trust  most  of  the  equipment  reviews  I 
read  in  the  other  ham  magazines. 
They  don't  tell  me  the  things  I  want  to 
know . , .  like  what's  new  and  different 
about  this  unit  .  .  .  what  fun  I  am  going 
to  have  with  Jt .  .  ,  how  difficult  ft  is  to 
get  going.  Things  like  that.  I  want  to 
know  how  it  does  in  the  average 
hamshack,  not  at  the  hands  of  some 
professional  writer  who  has  more  of 
an  interest  in  pi easing  the  manufactur- 
er than  in  leveling  with  me. 

What's  great  about  it?  What's  not 
so  hot?  How  easy  was  it  to  set  up  and 
use?  How  does  it  compare  with  wha". 
you  were  using  before?  Make 
sense?The  no-code  ticket  has  dou- 
bled the  number  of  newcomers,  and  if 
you  can  get  your  club  to  spread  the 
word  in  your  area  we  might  be  able  to 
double  that  again.  Some  clubs  are  do- 
ing a  fantastic  job  of  rec rutting  new* 
comers.  And  contrary  to  the  nabobs  of 
negativism,  these  newcomers  are 
busy  learning  the  code  so  they  can 
upgrade.  The  only  bright  side  when  it 
comes  to  our  abundance  of  grouchy 
old-timers  is  that  this  attitude  sup* 
presses  their  immune  systems  and  at 
least  earns  them  their  "Silent  Keyfh 
award  earlier  than  If  they  were  fired 
with  enthusiasm  to  try  new  things  and 
help  newcomers. 

If  you're  not  getting  Rarf/o  Fun  yet, 
foresoothi  Vou  can  repair  this  serious 
oversight  on  your  part  by  calling  800- 
257-2346,  credit  card  in  hand,  and 
getting  rid  of  a  cry m my  $12.97  for  a 
whole  t  „ar  of  fun. 

About  Perot 

Ha  says  he's  looking  for  good 
ideas.  Well,  my  book  has  a  ton  of 
them,  many  of  which  have  been  cov- 
ered  in  my  editorials  down  through  the 
years.  The  problem  is,  how  can  we  get 


H.  Ross  to  read  the  book?  Yes,  of 
course  I  sent  him  a  copy,  but  there's 
no  sign  that  it  ever  got  through  to  him. 
He's  worried  about  the  deficit  Fine,  I 
proposed  a  whole  new  approach  to 
solving  this.  He*s  concerned  about  our 
educational  system  and  is  looking  lor 
ideas  for  fixing  it  .  .  .  which  I've  got.  I 
propose  a  creative  way  to  cut  the  cost 
of  crime  by  about  80%,  our  health 
care  costs  even  more  than  that,  gov- 
ernment expenses  by  50%  in  five 
years,  and  so  on.  If  you  get  a  copy  of 
my  book,  I  think  you'll  be  as  excited  as 
those  who  have  already  read  it. 

But  how  can  we  get  through  to 
Ross?  He  seems  to  be  as  insulated 
from  the  public  he  wants  to  work  for  as 
the  President.  Yes.  I  have  a  sneaky 
plan,  but  1  need  your  help,  Yes,  you. 

If  you'll  check  out  the  bind-in  cards 
in  this  issue  you1  II  find  one  addressed 
to  K  Ross.  Tear  it  out,  stamp  it.  and 
lef  s  inundate  him  with  cards.  That 
oughta  get  his  attention,  Please  note 
that  I've  left  room  tor  you  to  add  a 
message  of  your  own.  Tell  him  what 
you  think  is  the  most  important  prob- 
lem he  shouEd  tackle  ...or  perhaps 
force  Clinton  to  tackle. 

Donl  let  me  down  on  this. 

Dayton— Or  Not? 

When  the  invitation  came  asking 
me  to  speak  again  at  Dayton,  instead 
of  automat icaiiy  saying  OK  I  gave  it  a 
good  deal  of  thought.  What  are  the 
benefits  ...  to  me  ...  to  those  who 
spend  an  hour  or  so  listening  to  me? 

Yes,  I  know  1  usually  pull  a  good 
crowd.  But  my  interests  seem  far  from 
those  of  most  hams  these  days.  Vm 
worried  about  America's  future,  and 
this  means  generating  a  high-tech 
work  force  for  the  21st  century  . . .  and 
that,  to  me,  means  the  need  for  at- 
tracting a  million  youngsters  to  our 
hobby  as  a  way  to  get  them  personally 
involved  with  technology.  And  in  this  I 
know  Tm  at  odds  with  most  hams  .  .  . 
who  prefer  to  keep  our  hobby  as  se- 
cret as  possible  for  the  enjoyment  of  a 
small,  whste,  old.  elitist  group.  1  sense 
little  interest  in  even  worrying  about 
the  future,  much  less  in  trying  to  do 
something  about  it.  It's  a  matter  ot  en- 
joying ourselves  now  and  to  hell  with 
all  that  crap  about  kids. 

So  that  puts  me  in  the  role  of  a 
scold  . . .  and  no  one  likes  a  scold.  But 
1  don't  feel  like  I'm  getting  anywhere 
trying  to  interest  hams  in  exploring  the 
fun  aspects  of  our  hobby  When  1  talk 
about  the  fun  of  hidden  transmitter 
hunts,  instead  of  eyes  lighting  up  with 
excitement,  I  see  annoyance.  When  I 
talk  about  the  fun  of  operating  from 
some  weird  country  on  a  DXpedition,  I 
see  eyes  all  over  the  room  blonklng 
out  like  Orphan  Annie  and  Sandy,  the 
oldest  laving  dog  in  history.  When  t  talk 
about  the  fun  of  experimenting  on  10 
GHzf  making  contacts  from  mountain- 
top  to  mountaintop,  I  see  people  leav- 
ing for  more  interesting  talks,  whatev- 
er they  are, 

Sometimes  I  talk  about  en- 
trepreneurial ism  and  getting  rich.  This 
at  least  keeps  people  awake.  There 
are  so  many  opportunities  to  make  big 
money  that  1  get  discouraged  trying  to 
cheer  people  on  to  at  least  give  a  try 
for  the  brass  ring.  In  my  book  [Declare 
War)  I  suggest  a  bunch  of  ideas  for 

Continued  on  page  66 
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MAKE  NO  MISTAKE  THIS  IS  THE  MOST  ADVANCED  HAND- 
HELD IN  THE  HAM  MARKET 

■  REPEATER  CROSSBAND  MODE 
BUILT  IN  CTCSS  ENCODE  DECODE 
WIDE  BAND  RECEIVE 

■  INTERCHANGEABLE  BATTERIES  AND  ACCESSORIES  WITH 
THE  C22BA,  C528A  AND  C628A 

1  FULL  DUPLEX  OPERATION 
VERSATILE  SCANNING  MODES  ALLOWS  YOU  TO  LOCATE  THE 
ACTIOM  QUICKLY 

■  TRUE  TWIN  BAND  HANDHELD  WITH  SEPARATE  VOLUME 
AND  SQUELCH  CONTROLS 

■  RECEIVE  SENSITIVITY  IS  UNBEATABLE,  0.158  uV  FOR 
12  dB  SINAD 

LOWEST  POWEfl  REQUIREMENT  FOR  MAXIMUM  BATTERY  LIFE 
DIRECT  FREQUENCY  INPUT  FROM  THE  KEY  BOARD 

for  mot*  information  on  this  and  other  STANDARD  products  contact  yiw  nearest  dealer  rjr 
call  STANDARD  Amateur  Radio  products  at  (312 1  7S&QOOT 

Spec  rite  ai  tons  price  and  features  are  subject  to  change  wrthatrt  obligation  or  notice  M 
products  carr>  a  ONE  YtAR  limited  warranty 

STANDARD  Amateur  Radio 

SR    —ANDARD     ~nc 

Nsles.  Illinois  66646 
ClftClE  122  ON  HEADER  SERVICE  C4RD 
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Letters 


Ralph  Dlttmer  KB9BRV,  Mundelein 
IL  Because  winter  is  such  a  dull  time  of 
Ihe  year,  i  decided  to  buy  an  inexpen- 
sive radio  kit  and  build  it  in  my  spare 
time.  I  don't  have  much  belief  in  most 
advertisements,  so  it  was  hard  to  de- 
cide which  kJt  I  should  purchase.  Most 
kits  are  way  out  of  my  price  range,  and 
I  have  found  thai  Ihe  quality  of  many 
kits  leaves  a  lot  to  be  desired,  except 
for  a  few.  Also,  I  wonder  how  young 
amateurs  can  afford  to  build  a 
transceiver  or  even  a  transmitter. 

Anyway.  I  read  73  over  and  over 
again  until  I  decided  to  purchase  a  kit 
from  one  of  your  advertisers,  tectrokit. 
out  of  Sandusky*  Ohio.  When  I  first 
opened  the  package,  I  got  the  impres- 
sion mat  this  radio  would  never  work 
very  well  I  proceeded  to  build  it  as  the 
instructions  said.  Even  if  I  had  never 
built  any  radio,  it  is  almost  impossible 
not  to  have  success  with  ihis  one.  The 
instructions  are  foolproof,  and  it  is  won- 
derful to  have  simple,  complete,  sys- 
tematic steps  to  follow. 

I  do  not  know  and  have  never  met 
anyone  from  Lectrokit  but  I  do  think 
these  people  should  be  congratulated 
for  giving  average-income  earners  a 
chance  10  be  a  part  of  amateur  radio, 
and  (o  build  and  operate  a  transceiver.  I 
had  my  first  contact  with  this  set  within 
tO  minutes  after  I  completed  building  it, 
I  have  since  had  many  QSOs.  Thanks, 
73.  for  pointing  me  to  a  real  honest  and 
affordable  product.  Also,  thank  you 
Mike  Agsten  WA8TXT  for  a  nice  prod- 
uct, Keep  up  the  good  work,  73,  I  will 
continue  to  subscribe,  knowing  (hat 
your  advertisers  are  interested  in  the 
"everyone''  in  amateur  radio. 

Richard  Bill  N8AC1,  Allegan  Ml 

Wayne.  I  have  to  apologize  that  I 
haven1!  looked  at  any  of  your  maga- 
2ines  for  a  long  time.  Recently  a  Mend 
called  attention  to  your  editorial  in  the 
August  1992  issue  of  73.  I  am  in  tune 
with  your  feelings  about  the  govern- 
ment- control  led  educational  system  in 
this  country.  My  background  is  about  19 
years  as  an  electronic  engineer,  most 
recently  specializing  in  electromagnetic 
compatibility  About  a  year  ago,  due  to 
some  company  politics  and  subsequent 
reorganization,.  I  found  myself  out  of 
work  and  over  40,  thus  virtually  unem- 
ployable in  west  Michigan,  where  I  live. 
This  is  perhaps  one  of  those  blessings 
In  disguise,  for  I  have  been  felying  on  a 
talent  that  I  discovered  through  ham  ra- 
dio: teaching.  I  teach  math,  electricity, 
and  electronics.  My  observation  is  that 
not  only  do  our  schools  teach  irrelevant 
subjects  but,  even  worse,  the  system 
(including  teachers,  administrators,,  par* 
ents,  and  student  peer  groups)  provides 
a  very  good  education  in  an  undesir- 
able area,  Even  in  "middle-class7"  areas, 
somewhere  between  about  four  years 
old  and  junior  high  school  our  kids  team 
to  be  afraid  to  learn  and  experience  un- 
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From  the  Hamshack 

derstanding.  This  appears  to  be  espe- 
cially true  in  areas  of  reading  and  tech- 
nical-sounding topics  like  electronics, 
physics,  and  others.  When  I  teach  I 
strive  to  eliminate  those  fears  and  to 
open  the  door  to  real  understanding,  in 
part  by  making  the  topics  relevant  to 
the  students*  environment  and  personal 
goals.  The  longer  this  continues,  the 
deeper  trouble  our  nation  gets  into.  My 
goal  is  to  eliminate  these  fears  intro- 
duced into  real  education.  As  a  nation 
we  can't  afford  to  waste  a  lot  of  time 
getting  started.  Its  going  to  lake  some 
time  to  turn  things  around. 

Ray  Stommel  M7QAK,  Seattle  WA 

After  two  years,  f  am  letting  my  73  sub- 
scrEption  lapse  in  April,  and  I  want  to  tell 
you  why. 

It's  an  interesting  magazine,  but  I 
don't  give  a  hoot  about  building  equip- 
ment from  scratch,  nor  do  I  care  about 
ATV  or  packet.  So,  that  doesn't  leave 
much  In  most  of  your  issues  for  me. 

I  do  care  about  DXing,  rag-chewing 
and  operating  techniques,  but  73  has 
precious  Jew  articles  along  this  line. 

Memo  to  Wayne:  We  finally  received 
a  negative  letter  for  the  'Letters"  col- 
umn. It  seems  that  people  who  don 't 
care  about  building  or  any  of  the  newer 
fun  modes  don't  care  about  73.  /  guess 
there  are  other  magazines  for  hams  like 
this— hams  who  stopped  learning  and 
trying  new  things  the  day  they  got  their 
license . , .  David  N1GPH 

Hay,  you  re  right.  We  should  stop 
trying  to  get  hams  to  try  new  things  like 
packet,  ATV,  OSCAR  and  RTTY  ana" 
concentrate  on  making  tfiem  better  able 
to  chase  ops  in  rare  countries  off  the  air 
(DX  awards)  and  better  able  to  spend 
the  rest  of  their  fives  talking  about  noth- 
ing. Bui  we  do  need  to  rewrite  the  regu- 
lations tor  this.  Maybe  you  should  take 
up  golf,  at  feast  youd  get  some  exer- 
cise . , .  IfVayne 

Gary  Wagner  VE7RLD,  Kamloops. 
B.C.,  Canada  Wayne,  I  just  finished 
the  February  1993  issue  of  73— "Never 
Say  Die*  first,  of  course.  I  enjoy  your 
editorials  and.  although  they  may  not 
be  what  I  want  to  hear,  they  all  make 
you  think!  On  page  76.  at  the  Br\6  of 
'NSD,"  you  have  a  section  titled  "In  A 
Rut?"  I  read  that  with  interest  as  you 
seem  to  have  done  a  lot  How  about 
this:  You  write  that  you  are  health  con- 
scious and  healthy— how  about  a  Shut- 
tle flight?  Imagine  the  contacts!  I'd  like 
to  be  one  of  them. 

73  is  great — keep  it  up.  I  hope  to 
QSO  one  day.  W2NSD/1  would  be  a  #1 
QSL  card  in  my  books, 

Gary— Shuttle  flight?  Lordy,  that 
would  be  something  to  brag  about! 
Imagine  using  a  $23  million  crapperf 
But  why  would  I  want  to  go  into  space 
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just  to  make  a  zillion  30-second  con- 
tacts? Working  pile-ups  is  okay  for  a 
few  years,  but  even  that  pales  after 
awhile  and  ones  interest  turns  to  look- 
ing for  interesting  people  to  talk  with, 
and  talk  at  length. 

You  say  you'd  tike  to  QSO  one  day . 
. ,  well  ihats  what  a  letter  can  start.  But 
what  would  we  talk  about?  What  are 
your  areas  of  interest  and  expertise? 
What  can  you  tail  me  that  I'll  find  inter- 
esting? I  donl  want  to  be  just  a  trophy 
to  show  off;  I'm  an  interesting  person  to 
talk  with  and  would  prefer  to  be  prized 
for  that  rather  than  for  my  location  or 
fame.*  When  you  want  people  to  do 
something,  the  first  step  is  to  show 
them  the  benefit  of  doing  what  you  want 
them  to  do. 

I've  flown  around  the  world,  visiting 
25  countries  as  I  wentf  and  operating 
20m  SSB  from  the  plane  over  the  whole 
trip,  I've  DXed  from  about  65  countries 
so  far.  It  would  be  exciting  to  go  up 
in  the  Shuttle  . .  .  and  they'd  be  able  to 
say  that  a  70-year-old  man  survived  the 
trip  (wowf).  Other  than  that,  Vm  not  Sure 
of  the  benefits  to  NASA  HI  tNnk  about 
it , .  ,  Wayne 

Joe  Mott  K2UZK,  Binghamton  NY 
Wayne,  after  reading  your  August 
1992  editorial  and  being  completely 
in  agreement  with  your  ideas.  I'd  1  ike 
permission  to  copy  and  distribute  it 
to  my  NY  State  representatives  as 
well  as  my  federal  money  spenders  in 
the  feeble  hope  they  might  gel  some  in- 
spiration and  consider  some  of  your 
ideas. 

Sure,  give  it  a  try,  and  let  me  know 
what  response  you  get  t  probably 
should  go  60/50  on  the  cost  of  my  book 
for  anyone  interested  in  sending  copies 
to  politicians        Wayne 

Dan  Hunt  N4XAK,  Chesapeake  VA 

Wayne,  I  origrnaity  wrote  to  you  back  in 
late  August,  asking  for  ideas  for  a  (less 
and  less  each  day)  disabled  ham  to 
open  a  business.  I  was  pleasantly  sur- 
prised at  your  quick  response.  Howev- 
er, you  advised  me  to  get  into  desktop 
publishing,  using  a  Mac  such  as  your 
Power  Book.  Now,  in  the  latest  issue  of 
73,  you  reveal  that  my  n ads  will  be  fried 
by  25  mG,  With  pals  like  you,  who 
needs  enemies? 

Alt  kidding  aside,  I  had  wanted  to 
write  and  thank  you  for  the  ideas  if  I  fi- 
nally took  the  plunge.  Well,  I  took  the 
plunge,  but  wound  up  going  into  a 
wholesale/retail  business  for  environ- 
mentally sound  automotive  products 
My  wife  (N4XAM)  and  I  are  the  sole 
owners.  Much  of  the  courage  to  do  it 
came  from  reading  your  editorials,  so 
we  really  appreciate  the  monthly  pep 
talks,  (Well  appreciate  it  more  when  we 
begin  to  turn  a  profit?) 

Your  monthly  pep  talks  also  encour- 
aged me  to  volunteer  to  act  as  a  mentor 
for  an  after-school  technology  club  at 
one  of  the  local  schools.  Most  of  the 
kids  were  acting  tike  the  club  was 
something  that  parents  had  forced  on 
them  when  I  started  my  first  meeting 
with  them.  By  the  time  we  were  done, 


they  were  all  bright-eyed  and  excited 
about  model  rocketry.  I  built  and  had 
the  kids  fly  a  model  rocket  Now  they 
want  to  build  and  fly  rockets  of  their 
own.  Future  sessions  with  them  will  in- 
clude a  trip  to  a  natural  museum,  flying 
radio-controlled  aircraft,  building  and 
flying  model  rockets,  and  amateur 
satellite  communications.  Thanks  for 
encouraging  me  to  do  that  as  well,  I 
don't  know  who's  more  excited— the 
kids  or  me! 

So  use  your  PowerBook  on  a  desk- 
top and  irradiate  that.  Thafs  what  I  do. 
And  on  planes  I  irradiate  the  tray  table. 
Tell  us  more  about  how  you're  poison- 
ing those  poor  little  kids'  minds  with 
technology . . ,  Wayne 

Dick  Gobel  KICEN1/0US,  Fairbury 
NE  Wayne,  I  just  want  to  say  how 
much  1  enjoyed  your  September  1992 
editorial.  Your  comments  about  how  so- 
cialism is  destroying  our  country  were 
exactly  right.  You  reminded  me  of  a 
quote  I  read  some  40  years  ago:  'Never 
in  the  history  of  the  world  has  a  country, 
once  started  down  the  road  to  social- 
ism, ever  successfully  restored  its 
democratic  form  of  government.  In- 
stead, ft's  ceased  to  exist" 

Robert  Mayer  N9MRJ,  Bartlett  EL  I 
have  been  a  police  officer  for  almost  19 
years  now;  prior  to  that  I  was  in  the 
communications/technical  end  of  law 
enforcement  Aftei  reading  Sergeant 
BeeganTs  letter  in  the  February  1993  is- 
sue, I  came  away  with  the  impression 
that  officers  using  radar  for  speed  en- 
forcement were  frying  birds  in  mid-flight 
and  burning  the  hood  ornaments  off  of 
passing  cars. 

Maybe  he  should  have  noted  that 
law  enforcement  radar  operates  at  100 
mW  or  less  of  power  output.  It  was  in- 
teresting to  note  that  an  article  in  the 
same  issue,  -Fun  at  10.000  MHz,"  pro- 
poses operating  at  a  frequency  very 
near  the  law  enforcement  radar  band  at 
twice  the  power.  If  Mr.  Beegan  wishes 
to  ban  law  enforcement  radar  for  the 
reason  that  it  is  dosing  people  with  radi- 
ation, frying  birds  and  burning  holes  in 
Buicks,  then  the  amateur  radio  service 
will  also  suffer  the  loss  of  those  fre- 
quencies. 

With  the  radar  units  currently  in  uset 
most  of  the  officers  don't  even  keep 
them  on  alt  of  the  time  for  the  simple 
fact  that  many  motorists  have  radar  de- 
tectors. With  a  quick  flip  of  a  switch,  the 
unit  is  shut  down  until  the  next  vehicle's 
speed  is  checked.  No  fried  birds  or 
Bucks. 

I  do  agree  that  we  should  keep  after 
the  power  companies  and  the  politi- 
cians to  come  forward  with  the  facts, 
and  not  continue  to  act  like  there  is 
nothing  wrong.  Facts  are  what  we 
need,  not  vague  accusations  and  finger 
pointing. 

The  intermittent  use  of  radar 
shoufdn  't  do  enough  harm  to  measure, 
but  there  is  plenty  of  evidence  (facts) 
that  prolonged  use  can  cause  serious 
problems  for  officers . .  ♦  Wayne 


Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 


FEATURES: 

•  Very  low  noise:  OJdB  vhf,  0.8dB  uhf 

•  High  gain:  i3-2GdB,  depends  on  freq 

*  Wide  dynamic  range  -  resist  overload 

*  stable:  low-feedback  dual-gate  FET 

'Specify  tuning  range:  26-30,  46-56,    ;3M5?, 
152-172,210-230,  400-470,  BOOBGOMiU. 


LNW-D 

MINIATURE 


ONLY  $29  fcrtf  $44  wtredUesl«] 
*  GaAs  FET  Preamp  similar  to  LNGh  ex- 
cept  designed  for  tow  cost  &  small  size. 
Only  5/8"W  x  1-5/BT  x  3/4"H.  Easily 
mounts  in  many  radios, 

•Specify    tuning    range:    ?5  35.    35-55,    55-90, 
90  120,  120- JSQ.  150-200,  200  270,  400-500  MHz. 


LNS-C) 

IN-LINE 
PREAMP 


L'-0 


QNL  Y  $89  kit ,  $1  19  w ired &icslcd 

•  GaAs  FET  Preamp  wrth  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  trans  mil 
Use  with  base  or  mobile  transceivers  op 
id  25W\  Tower  mounting  brackets  *nd 

'Tiling  range  120-175,  200-240,  or  400-500 

HELICAL  RESONATOR 
PREAMPS 

*  GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  Intennod  & 
cross-band  interference  in  critical 
applications.  MODEL  HRG-(  *  ), 

$80  vhl,  $110  uhf.  'Specify  tuning  range 
142-130,  ISO- 162,  162-174.  213-233.  420-470 


RECEIVING 
CONVERTERS 


Low  nofse  converters  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver, 

•  Kit  less  case  $49,  kit  w/case  &  BNC 
jacks  $74,  w&t  in  case  $99. 

•  Jnpul  ranges  avail:  50-52, 136-138. 
144-146,  1*5-147,  146*148T  230-222, 
222-224  MHz,  432-434,  435-437. 
435.5-^37.5,  and  439.25  {to  Chan  3J 


TRANSMITTING 
CONVERTERS 


XV2  for  vhf  and  XV4  Tor  uhf.  Models  to 
convert  10M  ssbP  cw,  Fm,  etc.  to  2M,  220, 
222, 432,  435,  and  atu.      1 W  output. 
Kit  only  $89.  pa's  up  to  45W  available- 


NEW 


OVR^I  DIGITAL  VOICE 
RECORDER  Module, 
Primarily  a  voice  JD'ar 
for  repeaters  May  also 
be  used  as  a  contest  CQ  caller  or  as  a 
"radio  notepad"  lo  record  up  to  20 
seconds  of  received  transmissions  for 
instant  recall-  As  a  repeater  ID"er,  it  will 
record  your  voice,  using  either  the  built- 
in  microphone  or  an  external  mic  It  can 
be  used  with  almost  any  repeater  COR 
module  As  a  contest  caller,  you  can 
record  a  message  or  even  several  mes- 
sages and  play  them  through  your 
transmitter  at  the  press  of  a  switch.  As 
a  radio  notepad ,  you  can  keep  it  wired 
to  the  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  might  want  to  recall  later  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker.  (Call  for  more 
information  >   ... .kit  $89,  w&t  $139 

TD-3  SUBAU0IBLE  TONE  DECODER/ 
ENCODER.    Adjustable  for  any  tone 
Designed    especially    for    repeaters, 
with  remote  control  activate/deactivate 
provisions  ....kit  $29  wired  &  tested  $69 

COR  ^     REPEATER     CONTROLLER. 

Features  adjustable  taii  and  time-out 
timers,  sol  id- stale  relay,  courtesy  beep 
and  local  speaker  amplifier kil  $49 

CWID.    Diode  programmed  any  time  in 

the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 kit  $59 

COR-4.     Complete  COR  and  CWID  all 
on  one   board  for  easy  construction. 
CMOS  logic  for  low  power  consumption 
Many  new  features     EPROM  program- 
med specify  call  kit  599  w&t  $159 

TD~2  TOUCH-TONE  DECODER/CON- 
TROLLER. Full  16  digits,  with  toll-call 
restricted  proorammabfe,  Can  turn  5 
functions  on/off  Greet  for  selective  call- 
ing, too!  .....kit  $89.  wired  &  tested  $149 

TD-4  SELECTIVE  CALL^ 
ING  Module.  Economy 
touch -tone  decoder  with  1 
latching  output  Primarily  designed  to 
mute  speaker  until  someone  cafis  you 
by  sending  4-digit  tt  signal  but  may  also 
be  used  to  turn  on  autopatch  or  other 
device...  „ kit $49.  wit  $89 


AP-3  AUTOPATCH.  Use  with  above  for 

repeater  autopatch.   Reverse  patch  and 

phone    line    remote    control    are    std. 

kit  $89,  wired  &  tested  $149 

AP-2   SIMPLEX   AUTOPATCH   Timing 

Use  with  above  for  simplex 

operation  using  a  transceiver kit  $39 


MO-202    FSK    DATA    MODULATOR, 

Run  up  to  1200  baud  digital  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers, 
telemetry  gear,  etc  kit  $49,  w&l  S79 

DE-202   FSK   DEMODULATOR.      For 

receive  end  of  link     ...    kit  $49,  w&t  S79 

9600  BAUD  DIGITAL  RF  LINKS,  Low- 
cost  packet  networking  system,  consist- 
ing of  MO-96  Modem  and  special 
versions  of  our  144.  220  or  450  MHz  FM 

Transmitters  and  Receivers  interface 
directly  with  most  TNCs  Fast,  diode- 
switched  PA's  output  15  or  50 W 


•  Buy  at  tow,  factory-direct  net  prices  and  save! 

•  For  complete  info,  call  or  write  for  free  catalog. 

Send  $2  for  overseas  air  mail. 

•  Order  by  mail,  fax,  or  phone  (9-12  am.  1-5  pm eastern t™.) 

*    Mill,  $5  S&H  Charge    lor  first  pound  plus  add 'I  weight  &  insurance. 

•  Use  VISA,  Mastercard,  check,  or  UPS  C.O.D. 


N=W 


Real-Speech  Voice  ID  Option  Available  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on  R144 
Receiver  below,  for  instance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Vote*  ID  Option  $189, 


Other  models  available: 

REP-2D0V  Economy  Repeater.  As  above,  except  uses 
COR-4  Controller  without  DTMF  control  or  autopaich.  Krt  only  $755. 

REP-20QN  Repeater  wrth  no  controller.  Fo  _: =    tft  external  controller. 
Such  as  those  made  by  ACC.   Kit  only  $€95,  w&i  $995. 


•  Available  for  the  50-54,  143-174,  213- 
233,  420-475,  902-923  MHz  bands, 

'FCC  type  accepted  for  commercial 
service  (hi-band  arte!  uhf). 

•  Rugged  exciter  and  PA.  designed  for 
continuous  duty. 

•  Power  out  20W  50-54MHZ;  15W  (25W 
option  aval.)  143-1 74MHz;  1SW  213- 
233  MHz;  10W  uhf;  10W  902-928MHZ- 

•  Available  add-on  PA's  up  to  100W 

•  Six  courtesy  beep  types,  including 
two  pleasant  multi-tone  bursts. 

■  Open  or  closed  access  autopatch, 
toll-call  restrict.  auto-disconnect. 

•  Reverse  Autopatch,  two  types: 
auto-answer  or  ring  tone  on  the  air, 

•  Pulse  (rotary)  dtai  option  available 

•  DTMF  CONTROL:  over  45  functions 
can  be  controlled  by  dtmf  command. 
4-digit  control  code  for  each  function. 


•  Owner  can  inhibit  autopatch  or  re- 
peater, enable  either  open  or  dosed 
access  for  repeater  or  autopatch,  and 
enable  toll  calls,  reverse  patch,  ker- 
chunk filter,  site  alarm,  aux  revr.  and 
other  options, 

•  Cw  speed  and  tone,  beep  delay,  tail 
timer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  owner  pass- 
word protected  dtmf  comrrtands. 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters 

•  Many  built-in  diagnostic  and  testing 
functions  using  microprocessor. 

•Color  coded  LED's  indicate  status  of 

ail  major  functions 
•Welded  rf- tight  partitions  for  exciter, 

pa  receiver,  and  controfer. 
*3Vi  inch  aluminum  rack  panel,  finished 

In  eggshell  white  and  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rMight  enclosures,  and  with  data  modems. 

FM  EXCITERS:  2W  continuous 
duty.  TCXO  &  xta!  oven  options 
FCC  type  accepted  for  com*! 
high  band  £  uhf. 

*  TAS1   50-54,  143-174,  213-233 
MHz.  .kit  $109,  w&t  $109 

.  TA451'  420-475  MHz 

...kit  $109.  w&t  $189. 
.  TA9D1    902-92B  MHz. 

{0  5W  out):  w&t  $219 

•  VHF  &  UHF  AMPLIFIERS- 

•  Forfm,  ssb,  stv.  Output  leveis  from 
10W  to  1 0OW    Several  models  starting  at  $99 

FM  RECEIVERS: 

*  R144tf*22Q  FM  RECEIVERS  for  143-174 
or  213-233  MHz    GaAs  FET  front  end, 

0.1 5uV  sensitivity!  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  exceptional  selectivity:  >100d8  at 
±12kHz  (besl  available  anywhere!) 
Flutter-proof  hysteresis  squelch:  afc 
tracks  drrft    ...kit  $149,  w&t  $219. 
-  R4S1  FM  RCVR(  for  420-475  MHz 
Similar  to  above        kit  $149.  w&t  $219. 

#  R901  FM  RCVR,  for  902-52BMH2 
Triple-conversion,  GaAs  FET  front  end 
...5169.  w&t  $249 

*  R76  ECONOMY  FM  RCVRfor  28-30,  50-54,  73-76 
w/o  h  el  real  res  or  afc.  ...Kits  $129,  w&t  $219. 


; 


1  ! 


143-1 74,  213-233  MHz, 


R137  WEATHER  SATELLITE  RCVR  for  137  MHz    Kit  $129,  w&t  $219 


QUFUOTHYEARi 


mironics,  inc. 
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License  Processing  Delay 
Easing 

The  amateur  radio  license  processing 
time  delay  appears  to  be  easing  a  bit,  ac- 
cording to  Gordon  Girton  W6NLG,  who  ad- 
ministered the  Sunnyvale  VEC  in  Northern 
California.  Girton  says  that  he  made  a  check 
with  the  FCC's  Gettysburg  License  Process* 
ing  Facility  the  week  of  January  14th  and 
found  that  the  processing  time  had  dropped 
from  the  90-1 20  days  announced  by  the  FCC 
just  before  the  Christmas  holidays  to  around 
60  days  in  mid-January.  W6NLG  says  that 
the  FCC  has  processed  license  applications 
that  it  received  on  November  23rdt  and  that 
new  licenses  were  expected  to  arrive  on  the 
West  Coast  by  Monday  January  18. 

Girton  noted  that  at  Processing  Level  1 , 
the  FCC  has  now  processed  all  Form  610  ap- 
plications that  arrived  prior  to  December  2nd. 
He  aiso  says  that  his  VEC  operation  ships  all 
completed  applications  to  Gettysburg  using 
Federal  Express  to  minimize  delay.  Since 
many  VE  teams  and  VEC  operations  use 
standard  US  Mail  as  their  delivery  carrier,  fur- 
ther delays  of  a  few  to  several  days  are  still 
possible.  TNX  Westlink  Report  0642,  January 

28 1  1 993. 


Amateur  Radio 
Scholarships 


The  Foundation  for  Amateur  Radio,  Inc., 

a  nonprofit  organization  with  headquar- 
ters in  Washington,  DC,  plans  to  adminis- 
ter 47  scholarships  for  the  academic  year 
1993-1994  to  assist  licensed  radio  ama- 
teurs. The  Foundation,  composed  of  50  focal 
area  amateur  radio  clubs,  fully  funds  five  of 
these  scholarships  with  the  income  from 
grants  and  from  its  annual  hamfest  The  re- 
maining 42  are  administered  by  the  Founda- 
tion without  cost  to  the  various  donors. 

Licensed  radio  amateurs  may  compete  for 
these  awards  if  they  plan  to  pursue  a  full-time 
course  of  studies  beyond  high  school  and  are 
enrolled  in  or  have  been  accepted  for  enroll- 
ment at  an  accredited  university,  college  or 
technical  school.  The  awards  range  from 
$500  to  $2,000,  with  preference  given  in 
some  cases  to  residents  of  specified  geo~ 
graphical  areas  or  to  the  pursuit  of  certain 
study  programs.  Clubs  are  encouraged  to  an- 
nounce these  opportunities  at  their  meetings, 
on  their  nets,  during  training  classes,  and  in 
their  club  newsletters. 

Additional  information  and  an  application 
form  can  be  requested  by  letter  or  QSL  card, 
postmarked  prior  to  April  30t  1993,  from:  FAR 
Scholarships,  6903  Rhode  Island  Avenue, 
College  Park  MD  20740.  The  Foundation  for 
Amateur  Radio,  incorporated  in  the  District  of 
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Columbia,  is  an  exempt  organization  under 
Section  501(c)(3)  of  the  internal  Revenue 
Code  of  1954.  it  is  devoted  exclusively  to  pro- 
moting the  interests  of  amateur  radio  and 
those  scientific,  literary  and  educational  pur- 
suits that  advance  the  purpose  of  the  Ama- 
teur Radio  Service. 

ARRL  Files  Automatic 
Control  HF  Packet  Petition 

On  February  1,  1993,  the  American  Ra- 
dio Relay  League  formally  requested  a  fi- 
nal extension  of  the  Special  Temporary 
Authority  (STA)  which  currently  autho- 
rizes certain  amateur  radio  stations  to 
conduct  HF  digital  communications  under 
automatic  control.  The  present  STA  was 
first  issued  July  7,  1987,  and  has  been  ex- 
tended five  times.  It  expired  on  February  3, 
1 993, 

The  League  asked,  however,  that  the 
STA's  termination  be  delayed  unfit  the  FCC 
acts  on  their  Petition  for  Rulemaking  {also 
filed  February  1st)  proposing  permanent  rules 
governing  HF  data  operation  under  automatic 
control.  The  ARRL  said  they  * .  .  ,  firmly  be- 
lieve that  the  petition  wiH  be  supported  by  the 
amateur  radio  community  as  a  reasonable 
accommodation  for  all  concerned 

The  petition,  which  has  not  yet  been  as- 
signed a  Rule  Making  file  number,  seeks  to 
permit  automatic  control  of  RTTY  and  data 
communications  in  certain  small  segments  of 
the  10,  12,  15,  17t  20,  30,  40  and  80  meter 
ham  bands.  The  ARRL  said  internationally 
agreed  upon  band  plan  changes  made  the 
proposal  both  workable  and  acceptable  to  the 
majority  of  ham  operators. 

The  League's  petition  runs  to  some  35 
pages.  The  following  is  a  capsule  version  of 
the  points  made  by  the  ARRL. 

(1.)  The  League's  goal  in  submitting  the 
petition  is  to  encourage  experimentation,  de- 
velopment and  refinement  of  modem  auto- 
matically controlled  data  communications  .  .  . 
and  to  improve  emergency  and  public  service 
communications. 

(2.)  The  National  Telecommunications  and 
Information  Administration  agrees  that  the 
Amateur  Service  performs  a  vital  role  in 
adapting  complicated  and  expensive  tech- 
nologies lo  useful  communications  systems. 
NTIA  is  the  White  House  advisor  on  telecom- 
munications matters.  Digital  communications 
networks  are  advancing  at  a  rapid  pace. 

(3.)  Current  data  operation  in  the  HF  bands 
includes  RTTY,  AMTOR,  and  packet  radio. 
The  Amateur  Service  is  also  experimenting 
with  such  new  spectrum-efficient  error-cor- 
recting digital  modes  as  "Clover"  and 
"Factor." 

(4.)  The  current  rules  do  not  permit  auto- 
matic networking  below  50  MHz  and  third 


party  communications  must  use  the  AX.25 
packet  protocol.  This  requirement  was  based 
on  an  ARRL  proposal . . .  although  many  am- 
ateurs also  want  automatic  high  frequency 
networking  authority  as  well. 

(5.)  The  FCC  was  properly  concerned  that 
automatic  'robot*  stations  will  interfere  wfth 
locally  controlled  users  on  the  high  frequency 
bands,  Several  petitions  for  reconsideration 
were  filed.  The  ARRL  suggested  that  a  smafl 
group  of  data  communications  enthusiasts 
determine  the  feasibility  of  permanent  HF  da- 
ta communications. 

(6.)  The  first  STA  request  was  granted  in 
1 987  for  a  six-month  period  and  has  been 
renewed  ever  since.  HF  packet  works  well, 
moves  traffic— and,  with  careful  frequency 
selection,  provides  a  public  service  without 
undue  interference  to  other  amateur  activ- 
ities. But  HF  packet  radio  is  not  compat- 
ible with  other  modes  and  need  separate 
frequencies. 

(7.)  The  League  proposed  a  plan  (RM- 
7248)  in  early  1990  that  would  permit  auto- 
matically-controlled HF  data  communications 
based  on  a  new  IARU  Region  2  regional 
band  planning  effort. 

The  International  Amateur  Radio  Union 
(IARU)  is  the  worldwide  union  of  national  am- 
ateur radio  societies.  It  is  an  international  or- 
ganization that  is  recognized  by  the  ITU  as 
representing  the  amateur  and  amateur-satel- 
lite services  throughout  the  world.  It  is  com* 
prised  of  126  member  societies  and  is  orga- 
nized into  three  Regions  corresponding  with 
those  of  the  ITU. 

The  ARRL  petition  was  withdrawn  two 
months  later  to  consider  other  options  for  au- 
tomatic control.  These  options  would  be  de- 
veloped through  the  work  of  a  committee  of 
interested  amateurs. 

(8,)  A  January  1992  OST  survey  on  auto- 
matic digftal  communications  gathered  more 
than  500  responses  which  were  considered 
by  the  League's  Board  of  Directors  at  their 
meeting  in  July.  It  was  clear  that  there  should 
be  no  band-wide  automatic  control  of  HF  digi- 
tal messaging  .  . .  any  such  operation  should 
be  within  specific  subbands.  The  League 
was  faced  with  the  dilemma  of  its  obligation 
to  comply  with  the  band  plan  for  such  estab- 
lished by  international  agreement,  and  the  re- 
jection of  the  same  by  United  States  ama- 
teurs." 

(9.)  The  ARRL  Board  elected  to  support  a 
plan  which  would  not  permit  automatic  HF 
data  communications  between,  or  among, 
themselves.  Rather,  such  stations  would  be 
limited  to  communications  with  stations  under 
local  control.  The  compromise  semi-automat- 
ic control  was  criticized  as  unworkable  and 
unacceptable  by  HF  packeteers* 

(10+)  Once  again  the  League's  Executive 

Continued  on  page  34 


Microsoft'  Windows™  on  the  market  today.  AEA  gives  you  a  true 

Windows  application  for  controlling  AEA's  entire  family  of  data 

controllers,  including  the  new  DSP-2232  and  the  new  PK-900. 

This  graphics-oriented  program  offers  all  standard  Windows  3.x 

features  (cut-and-paste,  custom  window  sizing  and  color 

selection,  etc.)  and  can  run  minimized  or  in  the  background  if 

desired,  Also,  PC-Pakratt's  multi-tasking  allows  you  to  run  two 

data  controllers  simultaneously.  Other  features  include  complete 

parameter  screens,  binary  and  ASCII  fife  transfers,  macros,  QSO 

logging,  comprehensive  help  and  much  more. 

Get  a  whole  new  outlook  on  ham  radio 
with  PC-Pakratt  for  Windows  from  AEA. 

Connect  with  us  for  your  nearest  AEA  dealer  or  for  a 

PC-  Pakratt  for  Windows  fact  sheet. 
Call  our  literature  request  line  at  (800)  432-8873. 


Advanced  Electronic 
Applications,  Inc. 

PO  Box  C21SO/20O6  -  198th  SI,  SW..Lynnwood,  WA 

Sales:  (206)  774-5554 
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Mini-Quad  Loops 

Three- fifths-size  hops  with  full-size  performance 


by  Dean  Frazier  NH6XK 


vcntually  a  ham  discovers  Ihe  gain,  and 
^especially  the  quietness  on  receive,  of 
loop  antennas,  and  plans  to  construct  one- 
Soon  enough  it  becomes  apparent  that  loops 
for  the  bands  below  20  meters  arc  impossibly 
large.  A  square  loop  on  40  meters  (7.15 
MHz),  for  example,  needs  sides  about  35  feet 
long,  which  may  be  unreasonably  large  to 
erect,  especially  in  the  vertical  plane.  Howev- 
er, a  loop,  or  any  antenna,  can  be  made  physi- 
cally smaller  while  maintaining  full  electrical 
size.  Tli is  can  be  accomplished  with  loading 
coils,  as  is  frequently  done  in  mobile  applica- 
tions. Unfortunately,  coils  do  introduce  some 
loss.  Another  approach  is  to  reduce  the  size  of 
an  antenna,  e.g.  cause  it  to  be  resonant  above 
ihe  desired  frequency  by  mechanical  shrink- 
ing, and  then  capacitively  "stretch"  it,  so  as  10 
achieve  the  proper  electrical  length  for  reso- 
nance. The  latter  is  the  approach  taken  here. 

The  mini-quad  loops  described  are  not 
quite  three- fifths  full  size,  and  yet,  via  capaci- 
tive  loading,  are  electrically  stretched  to  a  full 
wave.  We  don't  get  something  (size  reduc- 
tion) for  nothing,  however.  We  do  suffer  some 
reduction  in  bandwidth,  and  we  lose  about  1/2 
dB  compared  to  the  performance  of  a  full-size 
loop*  The  former  limitation  may  only  be  a 
problem  on  the  higher  frequencies,  for  which 
bands  a  mini-quad  loop  can  be  tailored  for  a 
specific  portion  of  the  band.  Note  that  the  2: 1 
SWR  bandwidth  on  12  and  17  meters  {Table 
1)  and  30  meters  is  greater  than  the  entire 
width  of  the  band.  Regarding  the  second  limi- 
tation, recall  thai  a  very  good  human  ear  just 
might  detect  a  I  dB  difference  in  received  sig- 
nal . . .  clearly  a  1/2  dB  reduction  with  a  mini- 


Manmum 
Radiation 


Maximum 
Radiation, 


Ouarterwave 
Length  Of 
75  Ohm  Coa* 


50  Ohm  Coax 


W 


Figure  2.  a)  Feeding  the  mini-quad  loop  for  horizontal  polarization ,  hi  Maximum  radiation  is 
off  of  the  plane  of  the  loop. 
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^  Feed    point  for   horizontal   polarization. 
Feed  at  side  (rotate  90  degrees)  for 

vertical    polarization* 

Figure  /.  Diagram  of  mini-quad  loop.  See  Table  {for  measurements, 
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quad  loop  goes  unnoticed.  Contrast  the  "cost" 
of  a  loss  of  1/2  dB,  and  some  reduction  of 
bandwidth,  against  the  "gain"  of  a  40%  size 
reduction.  Add  to  this  the  forward  gain  (when 
mounted  vertically)  of  several  dB,  and  side  re- 
jection, and  the  mint-quad  loop  begins  to  took 
pretty  good. 

For  low-angle  radiation,  the  loop  works 
best  when  mounted  vertically  and  fed  at  the 
bottom,  but  if  this  is  not  possible,  mount  it 
horizontally  and  you  can  still  communicate 
better  than  with  a  dipole.  (Inspection  of  radia- 
tion patterns  shows  that  while  there  are  low- 
angle  lobes  for  a  mini-quad  loop  when  mount- 
ed vertically,  there  is  also  considerable  radia- 
tion in  the  plane  of  the  loop,  Many  hams  be- 
lieve full-wave  loops  only  radiate  perpendicu- 
larly to  the  loop  plane.  This  is  just  not  so,  and 

my  personal  experi- 
ence confirms  Lhis>) 

Mounted  in  the 
vertical  planct  you'll 
have  to  arrange  to  ro- 
taie  (point)  the  broad 
side  of  the  loop;  hori- 
zontally mounted,  the 
radiation  is  omnidi- 
rectional. (Height 
and  visual  impact  re- 
strictions in  my 
planned  neighbor- 
hood preclude  my 
outdoor  loops  being 
vertical  .  .  .  but  I've 
had  good  success 
with  them  mounted 
more  or  less  horizon- 
tally on  the  roof  with 
a  few  inches  of 
"standoff/*  and  also 


hung  vertically  on  walls  in  the  house.  With  a 
mini-quad  loop  on  my  living  room  wall  inside 
the  house,  I  have  communicated  as  far  away 
as  Minnesota  from  Hawaii,  with  5  watts  on  12 
meters.) 

Construction 

The  dimensions  shown  in  the  tables  are  for 
wire  mini-quad  loops,  2-40  meters.  Parame- 
ters S,  p,  q,  and  m  are  defined  below: 

S  -  side  length,  feet  (The  loops  are  square.) 

p  =  capacitance  hat  inset,  feet 

q  =  capacitance  hat  length,  feet 

r  _  capacitance  hat  fold-in  leg,  feet 

(Or  inches  if  so  specified.) 

See  Figure  1 . 

For  the  ambitious  (those  desiring  to  build  a 
mini-quad  loop  for  80  or  perhaps  160  meters, 
or  for  tailoring  for  a  different  portion  of  a 
band,  such  as  10  meters)  the  following  formu- 
lae are  provided: 

147.917 

S  = feet 

f(MHz) 

p-  0.128  x(S)  feet 
q  =  0.774  x(S)  feet 
in  =  0.304  x  (S)   feet 

I  feed  the  mini-quad  loop  with  50  ohm  coax 
from  the  rig,  terminating  in  a  quarter  wave  of 
75  ohm  coax  at  the  antenna  feed  point.  For  ex- 
ample, on  40  meters,  7. 1 5  MHz,  with  75  ohm 
coax  (Velocity  Factor  =  0.75),  a  quarter  wave 
is: 

246(0.75) 

=  25.804  =  25"  9  5/8" 

7,15  MHz 

See  Figures  2a  and  2b, 
At  the  feed  point,  one  end  of  the  loop  con- 
nects to  the  75  ohm  coax  center  conductor,  the 

Continued  on  page  14 


New  MFJ  CW  Transceivers 

.  .  .  throw  this  tiny  CW  rig  in  a  corner  of  your  briefcase  and  enjoy  DXing  and 
ragchewingwherever  you  go  .  .  .  you  get  a  high  performance  superhet  receiver, 
crystal  filter,  RIT,  AGC,  vernier  tuning,  sidetone,  speaker,  up  to  5  watts  output, 

•  is    i|  i  i  S. r  attractive  matte-Hack 

semi/ full- break-in  .  .  . 


MFJ-904G\  MFJ-9030,  MFJ  W20, 
MFJ-9017,  MFJ-9015 

95 

each 


179 


•  NEW!  5  Bands  .  .  .  Models  for 
40,  30,  20,  17,  IS  Meters 

•  Write  for  Free  manual 

Throw  a  tiny  MFJ  CW  Transpei\fer  in  a 

comer  of  your* briefcase  and  enjoy  DXing  and 
r&gehewing  wherever  you  go. 

You'll  turn  lonely  nights  into  exciting 
adventures  as  you  contact  fellow  amateurs 
around  ihc  world. 

With  5  wms  you'll  have  plenty  of  power  to 
work  the  world  even  with  a  makeshift  antenna. 

At  home  with  a  good  dipole,  vertical  or 
beam,  you*H  be  able  to  work  almost  anyone 
you  hear  —  can  you  imagine  earning  DXCC 
with  5  watts? 

Bis  gun  DX'ers:  Try  a  new  DX  challenge 
for  the  price  of  a  simple  station  accessory, 

It's  good  enough  to  be  your  only  rig  —  you 
get  a  high  performance  superhet  receiver,  razor 
sharp  8-pofe  crystal  filter,  RTF,  AGC,  vernier 
sincwa%'e  sidetone,  built-in  speaker* 
jack*  adjustable  semi  and  full  QSK 
up  to  5  watts  output  plus  much  more. 

Tiny  6x6Vsx2lA  inches,  weighs  1-3/4  lb. 
Uses  12-15  VDC.  Optional  matching  antenna 
tuner,  power  pack,  antenna,  plug-in  Curtis  chip 
keyer  and  plug- in  narrow  audio  filter. 

Now  5  Bands  ,  .  . 

MFJ-9040  covers  40  Meters:  7.000-7. 150 
MHz.  MFJ-9030  covers  30  Meters:  10. 100- 
10.150  MHz.  MFJ-9020  covers  20  Meters: 
14.000-14.075  MHz.  MFJ-9017  covers  17 
Meters:  18.068-18. 1 10  MHz.  MFJ-9015  covers 
15  Meters;  21,000-21.200  MHz-  S  179.95  each. 

40  and  15  Meter  Models  include  Novice  and 
Technician  Band.  Your  perfect  first  radio. 

High  Performance  Superhet  Receiver 

You  get  a  high  performance  superhet 
receiver  with  a  selective  double  tuned  front  end 
and  double-balance  mixer.  It's  sensitive  enough 
to  copy  weak  DX  signals  down  to  the  noise 
floor  yel  resist  overload  when  a  strong  local 
comes  on. 

What  you  hear  is  what  you  get  —  images 
and  birdies  are  eliminated  with  this  single 
conversion  design  and  a  high  IF. 

X  ball  bearing  reduction  drive  and  linear  fre- 
quency readout  gives  you  smooth  precise  tuning. 

Hat*  wan  of  audio'  gives  you  plenty  of  volume 
from  headphones  and  built-in  speaker. 

Razor  Sharp  Selectivity 
You'll  slice  through  QRM  and  pull  weak 
ones  out  of  the  mud  with  an  8- pole  crystal 
(liter  that  gives  you  razor  sharp  selectivity  with 
steep  sided  skirts. 


MFJ  30  Mf TEH  CW  TRAN&CEIVEft 
MflfltL  i*FJ-&6rt 


Instant  Recovery  AGC™ 
Weak  DX  signals  are  just  as  loud  as  stmng 
local  ones  because  a  graceful  Automatic  Gain 
Control  (AGO  keeps' your  audio  level  constant. 
You  get  smooth  break-in  operation  because 
MF-Ts  exclusive  instant  Recovery  AGC™  gives 
you  instantaneous  transmit  recovery. 

True  Receiver  incremental  Tuning  (RIT) 

True  Receiver  Incremental  Tuning  (RIT)  lets 
you  dodge  QRM  and  compensate  for  other's 
drift  without  moving  your  transmit  frequency. 


MFJ  Integrated  CW  Station 

Transceiver,  timer,  power  pack  fastens  together  to 
form  tiny  6x6*4x814  inch  integrated  CW  station, 

SAVE 


^a»e» 


Save  *45!  $329" 
buys  complete  MFJ 
CW  Station.  Includes 
MFJ  CW  Transceiver. 
MFJ-971  tuner.  MFJ- 
41 14  power  pack,  port- 
able antenna  .  ,  ,  order 
MFJ-9140B,  40M; 
MFJ-913GB,  30M; 
MFJ  9120B,  20M; 
MFJ-9H7B,  17M; 

MFJ9I 15B,  15M.  $374.80  each  if  purchased  separately 
(keyer  and  filter  not  included.)  MFJ-27,  $4.95,  Handle  for 
CW  Station.  Add  $3.00  s/h  if  ordered  separately. 


,' 
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Enough  Power  to  Work  the  World 

With  5  watts  you'll  have  plenty  of  power  to 
work  the  world  even  with  a  makeshift  antenna. 

You  can  use  any  antenna  with  an  SWR  up 
to  3:1,  These  MFJ  CW  Transceivers  are 
nigged  enough  to  withstand  naorncntary 
antenna  opens  or  shorts  without  damage. 

If  you're  really  into  QRF  you  can  reduce 
your  power  down  to  milliwatts. 

A  pleasing  sinewave  sidetone  lets  you 
monitor  your  sending. 

You  also  get  adjustable  semi  and  fidl  QSK 
break-in  plus^adjustable  automatic  transmit  offset. 

You*U  get  hours  of  battery  operation  — 
draws  only  50  ma.  receive,  i  amp  transmit. 

Looks  Great! 
Each  MFJ  CW  Transceiver  is  housed  in  an 


aluminum  enclosure  with  a 
deluxe  brushed- id  uminum 
front  panel  and  matched 
knob  set.  Machine  screws 
and  pressed-in  PEM  nuts 
are  used  —  not  sheet  metal 
screws. 

Has  power-on  LED, 
transmit  LED  and  SO-239 
coax  connector  for  antenna. 

Designed  hv  Rick 
Uttlefidd,  K1BQT 

The  MFJ  CW  Truwceiwrs  were  designed  by 
Rick  Littlcfield,  K1BQT.  He's  known  worldwide 
for  his  reliable  high-performance  transceiver 
designs  and  countless  articles. 

K1BQT  has  given  careful  attention  to  board 
layout,  heatsinkmg.  mechanical  rigidity,  voltage 
regulation  and  component  selection  to  ensure 
stable  operation  ana  long-term  reliability. 

Ii  meets  or  exceeds  all  FCC  requirements. 

Comes  fully  assembled,  tested  and 
guaranteed  to  work 

Your  factory  built  MFJ  CW  Transceiver  is 
ready  to  work  DX  right  out  of  the  box.  It's 
not  a  kit  of  parts  you  have  to  put  together 
and  hope  you  can  get  to  work. 

Free  MFJ  CW  Transceiver  Manual 
Manual  includes  operating  instructions, 
setting  up  your  station,  DX  techniques, 
antenna  suggestions,  trouble  shutting  guide. 
theory  of  operation,  alignment  procedures, 
parts  placement,  schematic,  parts  list  and 
more. 
For  a  free  manual  write  or  call  MFJ. 

Plug-in  Kever  and  Narrow  Filter  (Optional) 
MFHU  Curtis  chip  iambic  keyer,  $39.95. 
MFJ-726  narrow  audio  fiber,  $29.95.  Has 

In/Gut  switch. 

Each  plugs  into  an  MFJ  CW  Transceiver. 
Controls  on  rear  panel.  No  soldering  or 
modi  llcat  ion  s  needed , 

No  Matter  What™  Guarantee 

You  get  MF-Ts  famous  one  year  No  Matter 
Wtatm  unconditional  guarantee.  That  means  we 
will  lepair  or  replace  your  MFJ  CW  Tranceiver 
(at  our  option)  no  matter  \rfuit  for  a  full  year. 

Continuing  Sen  ice 
MFJ  Customer  Service  Technicians  will  help 
vou  keep  your  MFJ  CW  Tranveiver  performing 
flawlessly "—  no  matter  how  long  you  own  it. 
Just  calf  our  toll-free  help  line 
800-647-TECH(8324)  —  an  MFJ  exclusive. 

Made  in  USA 

MFJ  CW  Transceivers  are  made  in  the  USA, 
Help  our  fellow  Americans  by  keeping  our 
money  here  -  buy  Made  in  USA* 

Call  Your  Favorite  Dealer  Today 
Enjoy  DXing  and  nsgehewing  wherever  you  go. 
Call  your  iavonte  dealer  today  and  gel  your  MFJ 
CW  Transceivers,  Don't  leave  home  without  it! 


MFJ  Portable  Operating  Accessories 


ffKf 


1    4n# 


MFJ-971 
S8995 


Tunes  coax,  balanced  lines, 
random  wire  1  .S-3G  MHz.  Cross- 
Needle  SWR/Wattmeter  has  two 

swttchablc  ranges:  30,  300  or  user  selectable  6 
wan  ranges,  liny  6x6l/&x2Mi  inches  matches  MFJ 
CW  Transceivers,  Fastens  to  MFJ  CW 
Transceivers  and/or  MFJ-41 14  Power  Pack  to 
lorm  single  unit. 

Rtes  and  specifications  aAjact  to  changa  ©  1993  MFJ  Enterprise  Inc. 


MFM114 
$6995 


Matching  portable  Battery  AC 
Power  Pack  for  MFJ  CW  Trans- 
ceivers or  other  low  power  rig. 
Provides  power  from  Nhad  D  cells,  regular  or 
alkaline  D  cells  or  110  VAC.  Has  charging 
circuit  for  Ni-cads  D  cells.  6x6l/zx3V*  inches. 
Fastens  to  MFJ  CW  Transceivers  and/or 
MFJ-971.  Batteries  not  included, 

CHICLE  66  ON  READEfl  SERVICE  CARD 


CFO 

Efficient  low  SWR  folded  ^^O^ 
inch       dipolc.  Lightweight,  easy  to       \^§ 
carry,  easy  to  put  up.  Perfect  for  MFJ      ^^^ 
CW  Trtmscehvrs.  Oder  MFJ- 1774,  40-Meters; 
MFM 773. .^Meters:  MFJ-1772,  ZfrMeterc; 
MFJ-1771,  17-Meters:  MFJ-1770,  15-MetenL 

Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800^47-TECH(8324) 

•  1  year  unconditional  guarantee  •  30  day  money  back 
guarantee  (less  s/H)  on  orders  from  MFJ  ■  Free  catalog 

MFJ  ENTERPRISES,  INC, 

Box  494,  Miss,  State,  MS  39762 
(601)323-58*$;  8^:30  CSTT  Mrai.-Fri. 
FAX:  (601)  3-23-6551:  Add  $6  s/h, 

MFJ  .  >  .  making  quality  affordable 


Copper  Dual-Band  Super 

J-Pole  Antenna 


Build  it  in  less  than  an  hour. 

by  Marty  Gammel  KA0NAN 


While  looking  for  an  antenna  project  to  build  I 
remembered  seeing  a  Marine  antenna  called 
the  Super  J-Polc  in  the  1988  ARRL  Antenna  Hand- 
hook,  which  claimed  a  6  dB  gain  over  a  quarter- 
wave  ground  plane,  I  didn't  have  a  machine  shop 
at  my  disposal  to  fabricate  the  parts  shown  in  (he 
Marine  antenna  article  so  1  set  about  redesigning 
the  anlenna  using  materials  that  were  easy  to  find 
and  work  with.  1  have  had  very  good  results  work- 
ing with  copper  J-poIes,  so  I  built  my  refined  ver- 
sion of  the  classic  J-pole.  1  then  added  a  short  in- 
sulating section,  the  extra  half  wave  of  vertical 
length,  and  the  needed  half-wave  matching  stub. 

Materials 

All  the  materials  except  ihe  S0239  fitting  can 
be  found  at  any  good  hardware  store,  and  the 


Photo  A.  Detail  of  f!2  wave  matching  stub  mounting. 


Photo  B.  J~Pole  feed  point. 
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whote  antenna  can  be  made  in  less  than  one  hour. 

In  my  design  I  use  1/2"  copper  schedule  M 
tubing  and  1/4"  soft  copper  tubing.  I  had  experi- 
mented with  using  a  Teflon  insulator,  but  have 
since  changed  my  design  to  use  a  9"  length  of 
hardwood  dowel  with  three  coats  of  lacquer  as 
the  insulator,  for  more  strength. 

Clean  all  the  tubing,  and  then  from  the  1/2" 
tubing  cut  one  piece  each  of  the  following 
lengths;  57-I/2";  38";  19";  2",  and  a  piece  about 
3"  long  for  a  stub  to  mount  the  antenna,  hi  addi- 
tion to  the  tubing,  buy  a  1/2"  elbow,  a  1/2*"  Tee, 
two  1/2"  end  caps,  a  1/2"  threaded  fining,  and  a 
cast  iron  floor  flange  for  mounting.  Get  a  piece  of 
3/1 6"  or  1/4"  soft  copper  tubing  42"  long.  Find 
the  center  of  the  1/4"  tubing  and  bend  it  around  a 
r-io-l-l/4"  diameier  water  pipe  or  dowel 

Put  the  Heat  to  It 

Now  fire  up  the  torch  and  siart  the  assembly 
process  from  the  bottom  up,  See  Figure  1 .  Use 
flux  on  all  joints,  solder  the  1/2"  thread- 
ed fitting  to  the  mounting  stub,  and  sol- 
der the  1/2"  Tee  fitting.  Then  proceed 
with  the  57-1/2"  section,  2"  cross  piece, 
and  19"  section.  Pay  close  attention  lo 
getting  the  19"  piece  parallel  to  the  57- 
1/2"  piece,  After  these  have  cooled,  drill 
through  both  the  57-1/2"  section  of  1/2" 
tubing  and  the  hardwood  dowel  about 
1/4W  from  the  top  end  of  the  1/2"  tubing, 
and  the  bottom  of  ihe  38"  section  of  tub- 
ing, (See  Photo  A.)  Then  insert  the  1/4" 
tubing  through  the  1/2"  tubing  and  dowel 
assembly.  Sweat  solder  the  1/4"  tubing  to 
the  1/2"  tubing  and  sweat  solder  the  end 
caps.  After  these  have  cooled,  clean  the 
entire  antenna,  bend  the  half-wave 
matching  section  to  a  half  circle  of  about 
4"  radius  around  the  antenna  to  help  the 
balance  and  match. 


Simplify  the  Feed  Point 

The  feed  point  also  needed  to  be  made 
simpler,  so  I  elongated  one  of  the  mount- 
ing holes  of  a  panel  mount  50-239  fit- 
ting and  inserted  a  stainless  steel  ad- 
justable band  clamp,  This  goes  on  the 
57-1/2"  long  section  of  1/2*  tubing.  A 
short  2-3/4"  length  of  #14  copper  strand- 
ed wire  is  soldered  lo  the  center  terminal 
to  go  over  to  the  19"  section.  1  used  an- 
other stainless  clamp  to  attach  this.  (See 
Photo  B,)  While  experimenting  to  find 
the  proper  feed  point,  I  found  that  the 
distance  above  the  crossbar  should  be 
about  3". 


Building  Suggestions 

1.  You  may  use  a  Fiberglas  rod  as  an  insulator, 
but  you  will  have  to  be  very  careful  with  the  torch 
or  you  may  weaken  or  bum  the  rod,  or  make  it 
brittle. 

2,  When  cutting  the  1/2"  copper  tubing,  cut  the 
57-1/2"  piece  from  one  end  of  the  101  length,  and 
the  38"  piece  from  the  other  end.  By  doing  this 
you  will  have  factory-cut  edges  for  inserting  the 
1/2"  dowel. 

3,  Be  sure  to  keep  the  flame  of  the  torch  away 
from  the  insulator  to  avoid  burning  it 

4,  Use  paste  flux  on  all  joints  when  fitting  the 
pieces  together.  Use  enough  flux,  since  you  will 
be  cleaning  the  entire  antenna  with  solvent  after 
assembly. 

5.  Use  a  weight  to  hold  the  19",  57-1/2",  and 
2*  pieces,  ami  the  Tee  and  the  elbow,  flat  when 
they  are  sweat  soldered  together. 

6.  Use  a  ruler  or  caliper  to  check  the  spacing 

Cominued  on  page  15 
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Figure  /.  Dimensions  for  the  Super  J -Pole. 


The  Fastest  Counter  Starts 

with  the  Fastest  Chip 


Optoelectronics 
Puts  the  OE10 
Inside 


Since  the  7(Ts  the  frequency 
counter  chip  most  used  was  the 

7216  (8  digits, 

10  million  counts 
per  second).  The 
only  way  to  have 
a  faster  more 
reliable  counter 
was  to  design  our 
own  chip,  So  we  did  — 
the  OE10.  Faster  -  10  digits, 

220  million  counts  per  second. 

Reliable  -  zero  field  failures. 


*OO€L300flA 


*!3  9-9  98  06  8 

Hiiiiiiiiii 


MM 


v\\\\\\ 


And  now  we  have 

added  a  microprocessor  to 

unleash  the  power  of  the  OE10. 

Optoelectronics  introduces  the  3000A 
Multifunction  Micro  HandiCounter  with  these 
new  and  exciting  features: 


•Digital  Filter 

Technique  (patent  pending) 

Filters  stable  signals  from 
background  clutter 

•Digital  Auto 

Capture  (patent pending) 

Holds  present  reading  and  stores 
previous  reading  for  hands  free 
unattended  operation 

•Works  Even  in  Presence  of 
Strong  RF  Signals 

•Stores  Frequencies 

•Increased  Sensitivity 
•Synchronous  RF  Detection 

Super  sensitive  16  segment 
bargraph  operates  independently 
from  counter 

•High  Speed  ASIC 

220  million  counts  per  second. 


•10Hz-3GHz 

•Multifunction 
HandiCounter® 

•Dual  High  Impedance 
Amplifiers 

For  ratio  and  time  interval 
functions 

•High  Resolution 

Direct  count  to  over  200MHz 

•Extended  Battery  Use 

•1  Year  Full  Warranty 

•All  This  and  More  for  the 
Low  Price  of  $279. 


Options  for  the 
NEW  3000A 

TCXO30 

+  .2ppm $100. 

BL30/Backlight 45. 

Antenna  -  TA100S 
Telescoping  Whip  Antenna 12. 

Antenna  Pack  2 

Includes  RD27,  RD50,  RD100 
RD440,  RD800  -  Save  $32 99. 

CC30 

Padded  black  vinyl 

Factory  Direct  Order  Line 

1-800-327-5912 

305-771-2050  *  Fax  305-771-2052 

5821  NE  14th  Ave,  Ft.  Lauderdale,  FL  33334 

5%  Ship/Handling  iMax  S10)  U.S.  &  Canada  15%  outside 
continental  U,S,  •  Visa,  MasterCard,  CO  D,  (Cash  or 
Money  Order  only). 


BE  SURE  YOU  HAVE  AN  OE10  INSIDE 
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Mini  Quad  Loops 

Continued  from  page  10 

other  end  to  the  braid  side.  Or,  you  can  use  an 
S,0.  connector  mounted  in  a  convenient  man- 
ner (1  use  PVC  strips). 

Aparfment/Condo  Dwellers  and/or  New 
Hams 

See  Table  1  for  10  meter  dimensions,  Table 
2  for  2  and  6  meter  dimensions. 

If  is  a  simple  project  to  mount  a  mini-quad 
loop  on  the  wail  or  ceiling  in  an  apartment,  or 
in  the  attic  of  a  house.  A  loop  can  easily  be 
set  up  around  a  picture  frame.  Small  wire,  two 


or  three  inches  of  standoff  from  the  wall, 
some  while  paint,  and/or  curtains  or  a  large 
picture,  etc.,  can  be  used  to  make  the  loop  in- 
visible and  yet  still  be  effective* 

Summary 

You'll  gel  2-3  dB  gain  over  a  dipole,  and 
notice  much  quieter  reception.  Build  the  mini- 
quad  loops  according  to  the  dimensions  sup- 
plied. Trim  the  capacitance  legs  only  as  neces- 
sary to  achieve  resonance  (lowest  SWR  at 
feed  point)  if  metal,  wiring,  wood,  etc  in  the 
near  Held  of  the  loop  cause  detuning.  The  mi- 
ni-quad loops  can  form  the  driven  elements  of 
two-  or  three-element  cubical  quad  beam  an- 
tennas. 


147.917 

s  = 

(eel 
f  (MHz) 

p  =  0. 128  (S)  feel 

1 12  =  Inches 

q  =  0.774  (S)  feel  x  12  =  Inches 

m  =  0. 304  (S)  feet 

x  12  =  inches 

T  =  Wire  needed  to  build  mini-quad-loop  (includes  extra  for  joint-wraps),  feet 

6  =  Approximate  bandwidth,  kHz 

Band  (meters) 

10                  12 

15 

17 

20 

30 

40 

Frequency  $MHz) 

28,400            24.940 

21.225 

18*110 

14.150 

10.125 

7.150 

S  (leel  inches) 

5'  2-1/2"         5*11-3/16" 

6'  11-5/8' 

842" 

10' 5-7/16' 

14'  7-5/16' 

20'  8-1/4" 

p  (inches) 

8"             9-1/a- 

10-11/16" 

12-9/16" 

16-1/1 6" 

22-7/16" 

31-3/4* 

q  (inches) 

48-3/8*           55-1/6' 

64-3/4" 

75-13/16" 

97-1/16" 

135-11/16" 

192" 

m  (inches) 

19*                 21-5/8" 

25-7/16" 

23*13/16" 

3S*W 

53-5/16* 

75-7/16* 

T  (feet) 

37                  42 

5ff 

58* 

741 

100 

Mff 

B(kHz) 

400                350 

300 

250 

200 

150 

100 

Quad  loops  don't  have  to  be  large  to  be 
good  performers.  And  ihey  are  "quiet." 

NOTE:  Mini-Quad-Loops  have  been  con- 
structed, tested  and  used  on  2,  I2t  20,  and  40 
meters,  with  the  data  of  Tables  1  and  2,  with 
good  results.  Initial  SWRs  in  all  cases,  at  the 
feed  point,  were  at  worst  L5:l.  Adjustment  of 
the  angle  between  p  and  m  allows  improve- 
ment in  SWR,  In  each  of  these  cases  the  rela- 
tionships for  S,  p,  q,  and  m  given  in  the  text 
worked— e.g.: 


S  = 


147.917 


f  (MHz) 


The  table  values  for  5, 10,  15,  and  30  meters 
are  derived,  but  based  on  the  experiments  on  2, 
12,  20,  and  40  meters,  I  have  no  reason  to  be- 
lieve that  the  derived  data  is  not  good  data. 

Acknowledgements:  L.A.  Moxon  G6XN, 
HF  Antennas  For  All  Locations,  refer- 
ence to  capacity  hat  loaded  mini-quad  by 
G3YDX, 


Band  (meters) 

2 

6 

Frequency  (MHz) 

147.00 

52,00 

S 

12-1/16" 

34-i/a* 

P 

1-9/16" 

4-3/a" 

q 

9-5/16" 

26-7/16" 

m 

3-11/16" 

io-3/r 

T 

8" 

2Df 

Table  J.  10^40  meters 


Table  2.  2  and  6  meiers  (S,  p*  q.  m,  and  T  as 
previously  defined}. 


OAK  HILLS  RESEARCH 

QRP  Headquarters 


AMATEUR  TELEVISION 


QRP 

SPIRIT 

CW 

TRANSCEIVER 


Single  band  transceiver  kit  offered  on  80, 40,  30. 20.  &  15  meiers 

Iambic  keyer  included  using  latest  Curtis  Keyer  Chip  S044ABM 

Superhet  receiver  design  with  diode  ring  mixer  &  RF  pre-amp 

4  pole  crystal  ladder  litter  followed  by  an  on  board  audio  filter 

Switchable  HP  AGC  circuit  with  manual  RF  gain  control 

2  watts  of  audio  output  w/external  speaker  jack 

Vfo  tuning  with  8:1  vernier  dial  covering  100  KHz  and  R1T 

Sinewave  sidetone  oscillator  w/frequency  &  level  controls 

Silky  smooth  QSK  Circuit 

Fyll  5  watts  of  RF  output  on  all  bands 

1 2  VDC  operation 

Measures  (HWD):  4-  x  6  1/4"  a  6  7/8"  and  weighs  47  oz 

100%  complete  krt  including  cabinet  all  components  and  instructions 

All  coils  are  p re-wound.  PC  boards  are  quality  double-sided  with 

plated-thru  holes  (except  keyer  board)  and  component  screen 

Previous  building  experience  desirable 


CAT  #SF-1  /BAND 
(Ple*»*  tpcedy  band) 


$198.95 


plitS  $4  SO     r 


BAM  to  6  PM 
MarK-Fri, 


OAK  HILLS  RESEARCH 

20879  Madison  Street 
Big  Rapids,  M  49307 


Michigan 

Rodents 

Add  4% 

Statt  Sales  Tax 


Fax:  (616)  796-6633    Orders  800-S42-374S   Tech.  Info  (616)  796-0920 


CIRCLE  S2  ON  READEB  SERVICE  CARD 


GET  THE  ATV  BUG 


New  10  Watt 


<3  a\w 


•  •  * 


Only  $499 


Made  in  USA 

Value  4  Quality 

from  over  25years 
in  ATV,.W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
1 4  dBd  antennas  at  both  ends,  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV,  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  1 3.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-10  has  adjustable  >10  Watt  p.e.p.  with  one  xtal  on 
439,25,  434,0  or  426,25  MHz  &  property  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  do wncon verier  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7.5x27*  aluminum  box. 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Catlbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(81 8}  447-4565  m-t  8am*5:30pm  pit. 

P.C.  ELECTRONICS 

2522  Paxaon  Lane  Arcadia  CA  91007 


Viaa,  MC,  COD 

Tom  (W60RG) 
Maryann  (WB6YSSJ 
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Copper  Dual-Band  Super  J-Pole  Antenna  continued  from  page  12 


Figure  2,  Antenna  SWR  curve  chart  for  142-152  MHz, 


1.5 
1-4 

K 

1.1 
1-0 

< 

^ 

440          441           442          443         444          445            446          447          448          449         450 

Frequency    (MHz) 

Figtwe  3.  Antenna  SWR  curve  chart  for  440-450  MHz. 

between  Ihe  19"  and  574/2*  pieces,  to  keep  them      press,  fte  careful  not  to  drill  into  the  threads  of 
parallel  to  each  other  the  fitting.  After  the  holes  are  drilled,  file  the 

1,  When  drilling  the  SO-239  fitting,  use  a  drill      opening  flat  for  a  better  band  clamp  Til 


Parts  List 

I 

ID- foot  seclfon  of  schedule  M  1/2"  copper  tubing 

1 

1/2"  copper  elbow 

1 

\I2"  copper  Tee  fitting 

2 

1/2*  copper  end  caps 

1 

1/2"  copper  threaded  fining  (lor  mourning) 

1 

1/2"  cast  floor  Range  (for  mounting} 

I 

Piece  of  11 6-  or  1/4'  soft  copper  lubmg  42~  kxig 

1 

Piece  oi  \tT  hardwood  dowe!  or  Fiberglas  rod 

1 

SO-239  panel  mount  coaxial  filling 

1 

Piece  of  #14  stranded  copper  wire 

2 

3rtT  by  7/fl"  stainless  band  clamps 

Toots  needed: 

Tape  measure 

Tubing  cutter 

Propane  torch 

Solder  and  flux 

Electrical  tape 

Caulking  compound 

Screwdriver 

A  weight  to  keep  parts  aligned  while  soldering 

Steel  wool  or  a  Scotch  Sme  pad  (for  cleaning  al  copper) 

Spray  can  of  dear  exterior  lacquer 

{to  fintsn-caai  completed  antenna} 

8.  After  the  best  match  has  been  found,  you 
may  want  to  solder  the  SO-239  and  the  stranded 
wire  end  lo  the  1/2M  tubing. 

9.  When  the  antenna  has  been  cleaned  and 
matched,  spray  the  entire  anienna  with  a  coat  or 
two  of  clear  lacquer  to  keep  it  looking  nice. 

10.  After  everything  else  has  been  done,  apply 
silicon  or  a  butyl  rubber  compound  to  the  insulat- 
ing section,  then  cover  the  joint  with  electrician's 
tape  for  a  weatherlighi  seal. 

11.  A  1/2"  pipe  coupling  and  a  length  of  pipe 
may  be  used  in  place  of  floor  flange  for  mounting 
in  a  roof  tripod. 
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B  &  W  •  BENCHER  •  BUTTERNUT  •  CUSHCRAFT  •  DIAMOND  •  HUSTLER  •  HYGAIN  •  ICOM  •  KANTRONICS 
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Michigan^ 

SALES  &  PP 

23040  Schoenherr,  Warren,  Ml  48089 

OPEN  MON-FR1 10-6.  SAT  10-4.  SUN  CLOSED 


ORDERS  ONLY 
LOCAL  &  TECH 
SERVICE 
FAX  SERVICE 


1-800-TRU-HAMM 

1-313-771-4711 

1-313-771-4712 

1-313-771-6546 


SERVICE 


WANTED:  QUALITY  USED  GEAR.  CASH  OR  TRADE 


TERMS:  Prices  Do  Hot  Incfude  Shipping. 

Price  and  Availability  Subject  to 

Changs  Wlthottl  Notice 

Most  Orders  Shipped  Ttie  Same  Day 

COD'S  Welcome  ($4,00  + 1 hipping} 


LOOK  FOR  US 

AT  UPCOMING  SHOWS 
IN  19931 


VJSA. 


m 


Come  in  for  new  stocking  staffers 


KENWOOD 


ICOM 


HEi 


THEBA 

2M2-5W  MICRO  40  MEM 


TH7AA 

2M/70CM  DUAL  BAND 

MOBILE  VHFAlHF 

TM-T32A 

2M/70CM  DUAL  BAND 


TH-7J1A 

2M/70CM/?TR  I  BANDER 

HF  EQUIPMENT 


TS  140S 

HF  C  OMP  GEN  COV 

TS-4S0S/AT 
HFDEL  COMP  TUNE 

TS-B5WAT 

HFl^V  DEL  TUNER 


TH-741A 


TS  esiyAT 


HTi 

IC-25AT 

2M3-6W  DEL  MICRO 

C-2SRA 
2MSCANNERHT 

1CW2A 
2M/70CM  MICRO 

HOfilLE  VHFAJHF 

1C-22GH 
2M45W20MEM 

C2410 
2M70CM45WDEL 

KF  EQUFJfEWT 

ICT35 

HF  DELUXE  COMPACT 

IC-76S 

HF DELUXE  TUNER  PS 


IC-2410 


IC-735 


IC-76S 


FT^IIE 
2M2-SWSDMEMCTCSS 

FT-J70 

2M/70CM  2  5W  SO  MEM 

MOBILE  VHFAJHF 

FT-5200 

2M770CM  DUAL  BAND 

FT-2400H 

2M  5GW  LCD  CTCSS 

HF  EQUIPMENT 

FT*3» 

Hr  DEL  MOBILE 

FT-10OQ 

HF  QSL  CATCHER!! 


_: _, . 


FT-520Q 


f^esoAT 


1000 


SEE  YOU  AT  DAYTON  AT  BOOTHS  328,  329.  330  &  331 

^ ^ ■ * * 


m 


O 
O 

o 


33 

m 


o 

m 


3) 

■n 

O 
O 

o 

m 


CO 


m 


iti 
o 


CIRCLE  1*2  ON  REAPER  SERVICE  CARD 


73  Amateur  Radio  Today  *  April,  1993  15 


CourWQi*  Svtvic*  *  Di+count  Prices  -  Faef  Shipping 


For  High  Performance  in  Repeater       \m<Mm&itt® 


Technology,  Go  with  the  Leader 


S-7R  Basic  Repeater 


SPECTRUM 


■  4 


Stand  Alone" 
or  use  with 
your  controller 


^^WlH 


*•****». 


•-•'*-  s*. 


10-40  Watt  Units 

2M,  222.  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  World! 


y 


SCR 1400 

REPEATERW/150WT.2MAmp 
&  30A  POWER  SUPPLY, 
(All  items  available  separately) 

Shown  In  optional  cabinet 

Call  or  write  today  for  details  and  prices! 
Get  your  order  in  A.  S.A.R 
Sold  Factory  Direct  or  through  Export  Sales 
Reps,  only. 


&Z  oo^e 


For  that  new  Machine— Spectrum 
makes  2  lines  of  Repeaters— the 
Deluxe  SCR  1400  and  the  new  basic 
low  cost  S-7R  line. 

The  S-7R  Repeaters  maintain  the 

quality  of  design,  components  and 
construction  which  have  made  Spec- 
trum gear  famous  throughout  the 
world  for  years. 

However,  all  of  the  "bells  &  whistles" 
have  been  eliminated— at  a  large  cost 
savings  to  you!  The  S-7R  is  a  real 
"work-horse"  basic  machine  designed 
for  those  who  want  excellent,  super-re- 
liable perform ance—but  no  frills!  For 
use  as  a  complete  4istand-aloneM  unit, 
or  with  a  controller. 

Of  course,  if  you  do  want  a  Full  Fea* 
tured/Super  Deluxe  Repeater  with 
Full  panel  metering  and  controls,  and 
a  complete  list  of  'built-in'  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  "Industry  Stan- 
dard '  SCR  1000/4000. 

Available  with  Autopatch/Reverse 
Patch/Landlfne  Control;  TouchTone 
Control  of  various  repeater  functions; 
'PL';  "Emergency  PwrMD;  High/Low \ 
TX  Power;  Tone  &  Timer  Units;  Sharp 
RX  Filters;  Power  Amps,  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Link  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds»,  Antennas,  Duplexers, 
Cabinets,  etc*  Inquire. 


SPECTRUM  COMMNICA  TIONS  CORP. 


1055  W,  Germantown  Pk,  S4  •  Norristown,  PA  19403  •  (215)  63M710  •  FAX:  (2151 631-5017 
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P.O.  Box  567 *  Van  Nuys,  CA  91408 


ULTRASONIC  TRANSDUCERS 
MATCHED  SET 


Panasonic  trans  mitterV  recover  pair. 

Ideal  for  remote  control  systems.  ^^ 

burglar  alarms*  flow  rate  detector*  01c.  [5 

Transmitter:*  EFR-OHB40K24 

0.5-  dia  X  G.37V 

Receiver;  #  EFR-RUB40K25. 

0.63*  dia.  X  0,48H . 

Cantef  frequency:  40  KHz,  Band  width;  4Khi 

CATf  UST-23    $2  00  per  set 


W$ 


TWO  CHANNEL 
COLOR  ORGAN 


Create  your 

own  Itojhl  shows. 

Etoctret  mike  on 

control  board 

responds  to 

music  of  other 

sounds  causing 

lights  to  brighten  and  dim 

depending  on  frequency  and  vokime,  120  Vac  input  and 

output.  Provisions  for  two  right  strngs,  up  10  300  watts 

per  channel  Separate  sensitWiry  controk  for  each 

channel  0-25*  qc  tenTHnais  tor  output.  Light*  not  indud 

ed.  4.25*  X  3.85'.  Hook-up  diagram  included, 

CATf  CORG-1     $6.50  each 


12  VDC  500  MA 
WALL  TRANSFORMER 


Panasonic  f  KX-A11 
WHITE  -  U.L  Ibted. 
12  Vdc  waJI  transformer. 
2.1  mm  cc-a*  psjg 
wfch  center  negative. 

CATi  DCTX-125W 

$4.50  each  ■  10  tor  $30,00 


100  for  $265.00 


12  VDC 

20  AMP  RELAY 


P  ft  B*  S86R-1007  (house  number) 
DPDT  20  amp  power  relay- 12  Vdc. 
32  ohm  coi  I.  Solenoid-type  actuator 
activates  dual  snap-action  switches. 
Meal  for  vending  machines,  laundry, 
HVAC  and  machine  control  systems. 
2J3"  X  rtootpnnt  and  mounting 
flanges  extending  out  to  f  .ST. 
1-93T  high.  0.25"  qc  terminate, 

CAT#RLY-140     $2,00  each 


12  VDC 
COOLING  FAN 


Efine  Fan 

*  MOA  120926LB 

12  Vdc.  110  ma.   Black 

thermoplastic  housing  and 

5  btade  impeier. 

S.fiT  square  X  1 '  thick 

14*  pigteil  teads. 

CATtCF-128 

$7,50  each 


.■.■.•.•.■.-.'.-d'Av.jWw.  ■■iWA'.wj  ■■•-■-"-■■■rry.v 


****** 


4-1- 


TERMS:  Minimum  rj/tfw  $10.00. Stopping  and hanoUng 
forth*  4&  continental  U.  S.  A  $4.00  par  order   AM  others 
ndudtng  AK.  H(  PR  or  Canada  must  pay  fut  shipping 
AM  enter*  deivmmr  in  CALFORNIA  mmt  aiciuda  state 
tax  {7^5%.  7.5%.  7  7S%>  8  £5%.  6,5%)  Guana*** 
Mtetf  NO  COO.  Prices  subject  to  change  w/ouf  nohbs, 


COD  Press  sublet  to  change  w/l 

Call  or  Write  For  Our 


FREE  64  Page  Catalog 

(Outskto  Tha  U.S.A.  Sand  $2.00  Poataga) 

ALL  ELECTRONICS  CORP. 

CA  *  9140$ 
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HR2510  Hi-Power 

Modification 

Increase  the  performance  of  this  popular  HF  rig. 

by  Carl  Merrill 


After  reading  the  high  power  modifica- 
tion originally  published  in  73  Amateur 
Radio  Today  ("Beefing  Up  the  Unidcn  and 
the  HTX-ICXT  by  M.  T.  Stacey  KC4HGH. 
September  1989,  p.  48)  and  then  changed  by 
the  original  writer  (73  Amateur  Radio 
Today,  "Updates,"  November  1989,  p.  76), 
I  discovered  another  method  that  is  easier 
to  implement  and  has  given  consistent 
results. 

The  modification  in  the  1989  article  and 
update  requires  you  to  change  the  output 
transistor  from  a  type  2SC477  to  a  type 
2SC497,  then  change  the  pre-driver  transis- 
tor Q134  from  a  type  2SC2086  to  a  type 
ECG-340. 

I  found  that  the  ECG-340  didn't  really 
give  any  more  drive  to  the  driver  transistor, 
for  it  is  an  em iucr-fol tower,  with  a  gain  of 
less  than  one,  so  I  left  the  2SC2086  portion 
of  the  circuit  alone. 

The  Modification 

The  following  modification  will  give  you 
marked  improvement  in  the  power  output  of 
the  HR2510  and  is  easy  to  implement: 

1 .  Change  the  output  from  a  2SC477  to  a 
2SC497  and  make  the  necessary  bias  adjust- 
ments as  follows: 

Connect  the  radio  output  to  a  50  ohm 
dummy  load  and  set  the  frequency  to  28,005 
MHz,  USB  modeT  with  no  modulation. 

Hook  up  a  meter  (0-100  mA  scale)  be- 
tween test  points  TP4  (+)  and  TP2  (-)  to 
monitor  final  amplifier  current* 

Key  the  transmitter  with  no  modulation 
and  adjust  VR 112  for  80  mA  collector  cur- 
rent (Q 132), 

Place  the  meter's  negative  lead  on  TP3 
and  check  the  driver  current. 

Adjust  VRM3  for  a  driver  current  of  50 
mA,  if  necessary. 

Replace  shorting  bars  into  TP4t  TP3  and 
TP2. 

While  tuned  to  28  MHz.  adjust  the  AM 
power  output  to  about  5  watts  by  adjusting 
VR107, 

3.  Turn  off  the  power  and  locate  Q134, 
the  2SC2086  amplifier  transistor.  Cut  the 
foil  (as  shown  in  Figure  2)  to  remove  the 


+  9V 


R164 

I5D 


Q134 


R167 
1C0 


0134 

eSCZQSG 


network  from  the  emitter  Remove  the  0,01 
uF  capacitor  (CI 35)  from  the  collector  of 
this  transistor  to  ground.  Bridge  the  foil 
from  the  open  end  of  the  network  to  the  col- 
lector foil.  Now,  solder  the  removed  0.01  uF 
(CI 35)  to  the  bottom  of  the  board  from 
the  emitter  to  ground.  See  Figures  1  &  2  for 
details. 

4.  Check  your  work  carefully  for  any  sol- 
der bridges  and  turn 

on  the  power.  The 
AM  output  will  nor- 
mally jump  up  to 
about  15  waits  after 
this  modification. 
Turn  the  AM  power 
output  down  to 
about  1 2  to  13  watts 
by  adjusting  VR107. 
This  is  plenty  for 
this  radio  and  will 
sound  real  nice  on 
the  air  You  should 
find  that  the  SSB 
power  will  now  be 
around  25  to  32 
watts, 

5.  Adjust  the  SSB 
output  for  peak 
power  by  feeding  a 
single  1  kHz  tone 
(or  dual  tone)  into 
the  radio  while 
adjusting  VR104 
(the  SSB  ALC 
pot), 

6.  If  your  radio 
needs  further  align- 
ment, consult  the 
appropriate  ser- 
vice manuals  for 
the  HR2510  and 
the  HTX-100.  The 
2SC497  may  be 
obtained  from  RF 
Parts.  1320  Grand 
Ave.,  San  Marcos 
CA  92069.  Tel: 
(800)  854- 1927  (for 
orders  only). 


Results 

The  purpose  of  this  change  is  to  make  the 
2SC2086  provide  gain,  for  in  an  emitter  fol- 
lower configuration,  the  gain  is  always  less 
than  1,  It  works  better,  and  saves  the  cost  of 
the  ECG-340.  I  have  completed  this  modifi- 
cation on  approximately  eight  different  ra- 
dios and  they  work  fine.  They  can  be  heard 
in  places  they  couldn't  reach  before. 


CAM   11/03/91 
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Figure  1.  Modification  for  increased  power  for  the  Uniden  HR2510. 
Top  circuit  in  the  original;  bottom  circuit  is  the  modified  version. 
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Figure  2,  Modifications  to  the  PC  hoard,  bottom  view. 
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10  Meter  X-Beam 

Upgrade  your  antenna  as  well  as  your  license, 

by  John  E  Williams  N5SJZ 


After  a  year  as  tio-codc  Techs ,  my  wife 
Dcbby  N5SKA  and  I  decided  it  was  time 
to  upgrade  to  Tech-plus  and  work  some  DX. 
With  help  and  encouragement  from  Joe  Nun- 
namaker  KD3VR,  passing  5  wpm  was  much 
less  of  a  chore  than  we  had  imagined.  The  big 
day  was  here  and  we  had  our  5  wpm  Certifi- 
cates of  Successful  Completion  in  hand;  it 
was  lime  to  work  the  world* 

I  had  previously  purchased  a  small  10  me* 
ter  rig  and  had  put  up  a  simple  10  meter  hori- 
zontal dipole  in  anticipation  of  this  day.  Over 
the  next  few  weeks,  even  thoueh  I  made  sev- 
era!  contacts,  I  was  not  happy  with  the  results. 
I  felt  it  was  time  to  upgrade  my  antenna.  First 
I  considered  several  commercial  antennas. 
However,  I  had  caught  the  bug  for  home- 
brewing  with  a  2  meter  amplifier  kit  and  had 
met  Joe  in  the  process,  but  that's  another  sto- 
ry. Since  this  was  my  first  antenna  project,  I 
wanted  it  to  be  simple,  high  performance,  and 
low  cost,  At  first  my  criteria  seemed  mutually 
exclusive,  but  then  I  came  upon  an  article  in 
the  ARRL  Handbook  by  Brice  Anderson 
W9PNE  concerning  X-Beam  antennas.  L 
spoke  with  Joe  and  told  him  my  idea.  He  en- 
thusiastically agreed  to  lend  his  expertise  and 
help  with  the  project- 
Materials 

I  wanted  to  construct  the  antenna  with  ma- 
terials I  could  locate  at  the  local  hardware 
store.  So,  with  Joe  and  Debby,  I  paid  a  visit  to 
the  hardware  store.  For  the  X-beam  arms,  we 
considered  aluminum  and  copper.  We  selected 


copper  tubing  for  several  reasons.  First,  cop- 
per is  less  than  half  the  price  of  aluminum. 
Second,  unlike  aluminum,  copper  can  be  sol- 
dered-to  directly.  And  finally,  copper  has  a 
lower  resistance  to  radiation,  perhaps  giving  a 
slight  performance  edge.  For  the  center  sup- 
port we  chose  a  1/2"  thick,  2*  x  2"  square  pre- 
cut  piece  of  plywood. 

After  purchasing  the  necessary  materials  on 
a  Saturday,  we  planned  to  build  and  pur  the 
antenna  on  the  air  the  next  Saturday,  AH  the 
materials  for  the  antenna  cost  less  than  $40. 

Construction 

The  first  step  is  to  prepare  the  copper  tub- 
ing and  plywood.  Cut  the  four  8'  pieces  of  the 
copper  tubing  to  6'  1 1 " 
with  a  pipe  cutter, 
then  use  extra-Tine 
steel  wool  to  polish 
the  copper  tubing  to 
remove  oxidation  and 
let  the  beauty  of  the 
copper  show.  To  en- 
sure that  the  antenna 
will  continue  to  look 
good  and  resist  the  el- 
ements, apply  several 
coats  of  a  spray-on 
acrylic  protectant  to 
the  copper  tubing. 
Prepare  the  plywood 
with  two  or  three 
coats  of  weatherproof 
paint,  allowing  two 


days  of  drying  time  between  each  coat.  Next 
week,  the  plywood  and  the  tubing  will  be 
ready  to  go* 

The  first  step  in  actual  construction  is  to 
draw  an  X  on  the  center  board  where  the  cop- 
per tubing  arms  will  go.  After  drawing  the  X, 
measure  225'*  from  dead  center  on  each  line. 
This  is  where  the  end  of  each  arm  is  placed  on 
the  board.  Place  the  pipe  brackets  over  one 
arm  and  use  this  arm  as  a  guide  for  marking 
holes  for  the  bracket  bolts  on  each  line.  Next, 
drill  the  holes  for  the  brackets  and  a  1,25" 
hole  at  dead  center  for  the  mast.  If  you  are  us- 
ing a  larger  or  smaller  mast  you  should  adjust 
ihe  center  hole  size  accordingly. 

The  next  step  is  to  drill  a  small  hole  on  the 


Photo  A.  The  construction  team  with  materials,  Left  to  right:  John 
Williams  N5SJZ,  Dehhy  Williams  N5SKA,  Joe  Nunnamaker  KD3VR. 


Figure  L  Top  view,  looking  down, 
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Photo  B^  Close-up  of  the  coax  connector  soldered  to  the  driven  ele- 
ment arms. 


ATTENTION  ACC  OWNERS! 

AND  ALL  OTHER  REPEATER 
CONTROLLER  OWNERS! 


D  VMS/1 + 

Digital  Voice  Mail  System 

*  1024  user  voice  mail  system,  works 
like  a  voice  BBS! 

*  All  features  prompted  by  a  pleasant 
female  voice! 

*  Storage  limited  only  by  available  hard 
disk  space! 

*  Communicates  with  RC-&&W850 
using  busy/data  lines! 

100  event  advanced  scheduler  "with  real 
voice  clock/ca  lend  art 

*  Background  upload/download  of  all 
files  via  optional  modem! 

*  Many  other  features,  loo  many  to  list  here! 

The  DVMS/1  +  is  now  available  for  $349! 
Demo  cassette  and  manuals  available! 


XPERTEK  ELECTRONICS 

5312  Ernest  Road 
Lock  port.  New  York  14CMM 
Call  today!  i7J6)  434-3008 


Portable  Power/Charger 
Only  $  79.95* 


•  Multi  Output  at  3.  6.  9  or  12VDC 

•  Charge  from  AC  or  I2vdc  soured 

■  Automatic  snulott  at  tufl  charge 
(12v  recharge  tess  than  3  hrs) 

-  Built-rn  Voltage  -  Charge  Meter 

■  Scaled  lead  pdd  6.5  AH  battery 

•  Supplied  with  12  VDC  cigarette 
plug  and  UL  listed  AC  adapter 

•  Weigh!;  6  lbs.  LWH:  T  *  4'  *  8' 

■  Great  power  for  Field  Day.  Contests  MObtie,  NTs  TV 
RV.  cellular,  camcorder.  12v  vehicle/  boat  starter,  and 
all  of  your  indoor/  outdoor  portable  power  needs  ! 


Window  Mount  BWM-1 
Only  $13.95* 


Get  your  rubber  duck  outside  with 
IheBWM-l  Window  Mount.  This 
handy  mount  clips  over  your  car's 
window  and  lats  your  antenna  gel 
out  and  above  the  car  rool  giving 
you  belter  range  into  your  local  Of 
disiant  repeater  High  quality  BNC 
to  BNC  connector  can  be  used  on 
your  own  coax  or  with  optional  6* 
50  ohm.  Model  BC  6-174  Cable,  priced  at  only  S  10.95 " 
You  can  buy  both  the  mount  and  the  G*  cable  for  £  23.QCT 
(cable  and  antenna  shown  in  photo  an?  extra  cost  options} 


Why  buy  a  TNC? 
PC  HF  FAX + PC  SWL  $179.00 


SPECIAL  COMBINATION  OFFER 


'  prices  do  not  include  CA sales  taxor  sr»ppinp_&  handling 

Add  $2.50  S&H  per  order  •  Master  Card  &  Visa  welcome 

Send  tor  our  monthly  ttyet  on  rad*o  and  computer  special  & 


Trionics 


POBox  1434 


Rancho  Cordova,  CA  95741 
Phone/  fax:  (916)  366-7408 


For  a  limited  time,  it  you  order  PC  HF  FAX  $99  (see  our 
other  ad  i-n  this  issue)  you  can  add  our  new  and  improved 
PC  SWL  3  0  for  S80  00  instead  of  Our  regular  low  price  ot 

PC  SWL  contars  the  hardware  software  instructors 
ana  freq^.er>cy  lusts  needed  to  Alow  you  to  receive  a  vast 
va^ety  ot  d»gtai  t^oac;  casts  transmitted  over  shortwave 
radio  M  you  rseed  <s  *ny  IBM  PC  or  compatible  computer 
and  an  SS8  shortwave  recever  The  product  consists  of 
Demodulator 

Digital  Signal  Processing  Software 
200  Page  Tutorial  Reference  Manual 
World  wide  utility  Frequency  Ust 

Tutorial  Audio  Cassette  with  Samples      

PC  5W1_  aulomaticalty  decodes  Morse  code,    RTTY 
AMTOP   Si  TOR   ISJAVTEX  ana  ASCII 

PC  SWL  lets   you  tune  *n  on  world  press  services 
meteorological  broadcasts  ham  radio  operators,  coastaf 
shore  stations  aviation  telex  and  much  mare  digital  action 
on  the  shortwave  bands  Why  pay  for  another  expersive 
box  when  a  simple  interface  and  your  PC  can  do  the  job' 
ADVANCED  FEATURES: 
Tuning  Oscilloscope 
Digtai  Waveform  Presentations 
Auto  CaWxatiorr  and  Code  Recognition 
Continuously  Tunable  F*er  Frequences 
Variable  Snrfi 

Adjustable  CW  Filter  Sensitivity 
Unattended  Capture  and  Printing 
Integrated  Text  Editor 
Integrated  Log  and  Database 
Shell  to  DOS  applications 
Seamless  Integration  wflhPCHF  Faesimtte 
Call  or  write  lor  our  complete  catalog  of  products 
Visa  4  MasterCard  welcome 


Software  Systems  Consulting 

615  S.  El  Carnino  Real.  San  Clement©.  CA  92672 
Tel : (7 1 4)498-5784  Fax : (71 4)498-0568 
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1000  MHz  In  One  Sweep! 

AVCOM  s  New  PS A-65 A  Portable  Spectrum  Analyzer 


The  newest  in  the  line  of  rugged 
spectrum  analyzers  from  AVCOM 
offers  amazing  performance  for  only 
$2,855. 

AVCOM'S  new  PSA-65A  is  the 
first  low  cost  general  purpose  port- 
able spectrum  analyzer  that's 
loaded  with  features.  It's  small, 
accurate,  battery  operated,  has  a 
wide  frequency  coverage  ■  a  must 
for  every  technician  s  bench.  Great 
for  field  use  too. 

The  PSA-65A  covers  frequen- 
cies thru  1000  MHz  in  one  sweep 
with  a  sensitivity  greater  than  -90 
dBrn  at  narrow  spans.  The  PSA- 
65A  is  ideally  suited  for  2-way  ra- 
dio, ceflular.  cable,  LAN.  surveil- 
lance, educational,  production  and 
R&D  work.  Options  include  fre- 
quency extenders  to  enable  the 
PSA-65A  to  be  used  at  SATCOM 
and  higher  frequencies,  audio 
rJernod  for  monitoring,  log  periodic 
antennas,  carrying  case  (AVSAC). 
and  more. 

For  more  information,  write,  FAX 
or  phone. 

vlkCOM 


VERT  is  used  la  CENTER 

SWE£P  HATE  controls**   l»»i  IhB  *Mta]r  FREQUENCY 

speed  or** sweep across    onfteawen         SCALE setottj an a^pitude  4agitLCD*sp^ 

or2rBTJfV 


Portable,  attractively  s:ylec 
oackage  and  ergo^nwtri- 
caJ  i  e*ig  ^eered  front  panel 


Large  bright  screw  for 
cutoc*  and  indoor  use 


POWER  switch  has  3 

pnsvons  ^ery  Ooeracion, 

Standby  and  AC  Lne  Opera 

tor  EiT  DC 

on  rear  pared  *or  12  veto 

operatw. 

BAT  CHG  switch  recharges  PSA-65A  10 
80%  capacity  in  app'DK.  6  hours. 

AUDIO  OUT  drives  km 
fcnpatfencK  earphone  or 
speaker  internal  speaker 

provided  w*h  opbonal  demod 


AUD+0 

acDvatas  aucto  derrod 

board  and  see  auto 

level. 


TUNING  adjusts  {he  center  frequency  ot  the 
analyzer  so  trial  senate  of  interest  appear  at  tie 
CM*  of  the  dspa*  and  tier  frequency  6  read 
out  on  the  LCD 


REFERENCE  LEVEL  adjusts 

Input  attenuator  and  If  gain. 
Cai  ft*  aiions  :n  dB.m  and 
rfirf*  are  powded- 

ZEBO  SPAN  rtstanry  paces 
analyzer  in  zero  span  mode 

and  activates  audio 
demodulator  for  convenient 
monitoring. 


SPAN  contite  fie  #oh  of  tit 

Mectjun  being  displayed  and 
automatically  selects  opamom 

resolution  Alter. 


flr  INPUT  accepts  signals  to  be 
observed  from  less  lhan  2  Mhz  lo 
orea'er  than  ■  000  Mht 


VAR  SPAN  reduces  iht  w*i  of 
tte  spectra  tg^dspftyed  far 
doser  signal  examination  and 
enhanced  amplitude  accuracy, 


BRINGING  HIGH 
TECHNOLOGY 
DOWN  TO  EARTH 


500  SOUTHLAKE  BOULEVARD 
RICHMOND.  VIRGINIA  23236 
804-794-2500  FAX:  804-794-8284 
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Photo  C  Using  plastic  wire  ties  to  secure  tails  to  nylon  supporting 
cord. 


Photo  D.  Close-up  top  view  of  finished  antenna  center  hoard. 


center  board  between  two  arms,  II  makes  no 
difference  which  two  arms  you  choose  at  this 
point  since  they  are  all  the  same  length.  Route 
the  pigtail  coax  connector  (or  plain  coax) 
through  the  center  board  and  solder  the  inner 
conductor  to  one  ami  and  the  outer  braid  to 
the  other.  These  now  become  the  driven  arm 
elements.  To  ensure  the  best  contact,  clean  the 
areas  on  the  arms  to  be  soldered  with  sicel 
wool  to  remove  the  acrylic  protectant  previ- 
ously applied.  Since  the  weather  was  some- 
what cold,  we  used  a  propane  torch  for  sol- 
dering instead  of  a  soldering  iron*  Since  we 
were  concerned  that  the  paint  would  be  blis- 
tered by  the  heat,  we  solved  this  potential 
problem  by  placing  a  double  thickness  of  alu- 
minum foil  under  the  arms  when  soldering 
close  to  the  center  board.  After  soldering  the 
coax  connector,  solder  a  heavy  piece  of  cop- 
per braid  to  the  other  two  arms*  The  arms 
connected  with  copper  braid  become  the  di- 
rector arms. 

Now  that  the  driven  element  and  director 
arms  have  been  determined,  it's  time  lo  solder 
the  element  tails  to  the  ends  of  the  arms. 
Since  the  element  tails  will  not  be  under 
stress,  we  chose  16-gauge  enamel-coated  sol- 


id copper  wire  instead  of  Copperweld  wire. 
Start  with  each  driven  element  tail  36H  long 
and  each  director  tail  30"  long.  If  you  use  alu- 
minum tubing  or  smaller  gauge  wire  you  will 
need  to  start  with  each  element  tail  1 2"  longer 
to  ensure  that  the  antenna  can  be  tuned.  If  us- 
ing coated  wire,  carefully  scrape  away  about 
1"  of  the  enamel  coating  at  the  ends  of  the 
wire  to  be  soldered  To  ensure  a  durable  con- 
nection, bend  the  ends  of  the  wires  in  1",  then 
solder  them  parallel  to  the  arms. 

To  provide  support  for  the  element  tails, 
use  nylon  cord  strung  through  the  ends  of 
the  arms.  To  prepare  the  arms  for  the  cord 
drill  two  1/8"  holes,  located  1/2"  from  the 
ends  of  each  arm,  parallel  with  the  center 
board.  Pass  one  length  of  nylon  cord  through 
the  holes,  pull  it  tight  and  tie  it  securely.  Place 
the  element  tails  beside  the  nylon  cord  and 
use  plastic  wire  ties  to  secure  them  to  the 
cord.  The  conl  not  only  supports  the  element 
tails,  it  also  strengthens  the  entire  antenna 
structure. 

Mounting  and  Finishing 

Now  it's  time  to  prepare  the  antenna  for 
mounting.  For  good  strength  use  three  L- 


brackets  to  support  the  antenna-  Place  two 
brackets  on  one  side  of  the  center  board  and 
one  opposing  the  other  two.  Start  the  L-brack- 
cts  about  F  away  from  the  edge  of  the  center 
hole  to  allow  for  proper  U-bolt  placement. 
After  marking  and  drilling  holes,  mount  the 
L-brackcts  securely  to  the  center  board.  After 
mounting  the  L-brackets,  place  the  antenna 
mast  through  the  center  hole  and  secure  the 
antenna  to  the  mast  with  three  U-botts. 

Now  that  the  antenna  is  mounted,  the  next 
step  is  to  form  a  current  balun  (RF  choke). 
Form  the  balun  by  winding  six  turns  of  coax 
(directly  below  the  center  board)  into  a  6T"  Ld, 
loop.  This  keeps  RF  at  the  antenna  and  pre- 
vents stray  RF  from  coming  down  the  coax 
cable. 

You  are  now  down  to  the  finishing  touches 
to  make  the  antenna  last  longer  and  perhaps 
perform  better.  Placing  plastic  wire  ties 
around  the  coax  directly  above  and  below  the 
coax  feedhole  in  the  center  board  will  provide 
strain  relief  for  the  coax.  Coax  seal  applied  to 
exposed  coax  will  keep  water  out  and  will 
prevent  premature  coax  failure.  Finally,  to 
help  ensure  a  longer  life  for  the  center  board, 
apply  touch-up  paint  to  any  small  chips  that 
resulted  from  drilling. 


Photo  E.  Bottom  view  of  center  board,  John  making  current  halun 
(RF  choke). 


Photo  F.  Side  view  of  current  balun  (RF  choke}  on  antenna. 
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KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK, 
Saturday  10-5pm/Sunday  11-2pm 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  En  town 


For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-RT1A,751AM  731 M  223GM  R-7O0O,  I0755, 
IC-726,  (M23,  3230H,  723  &  728,  tC-901,  R-7100, 
IC-2410  A/2500  A,  R-1T  R-72,  R-100,  P2VP4AT 


Wherever  I  go,  I  take  my  radio. 
Specialist  in  RADIOS; 

Business  marine  aviation, 
ham  radios  and  scanners. 


■'  i     n •  i.■■.-'■■■^~,', 


CONTACT  US  FOR  THE  LATEST  IN 

BUSINESS  AND  HAM  RADIOS, 

SHORTWAVE  RECEIVERS  4 

■  SCANNERS    MOTOROLA 

VAESU.  (COM,  KENWOOD 

MAXON,  SONY,  ETC. 


i^~ 


y 

u 


KENWOOD 


ANTENNAS 

AS  A£S  Cushcrafl  Hf-Gam 

Husttef,  KLM,  MET2,  Urban, 

MO0UBL0X,  TOMNA  Butternut, 
Multi-Band 


FT-767GX,  FT-89G,  FT-747GX,  FT-990, 

FRG-S80Q.  FT-736R,  FMOOOD,  FT-415/815,  FT-530, 

FT-S200,  FT-2400,  FT-470,  FT-411E 

VAESU  ICOM 


o 

ICOM 


FT23R/26/76 

FT411E-81 1*911 

FTH-2OOa/7O0a 


ICM/4SAT 
ICG2ATtfSRA 
IC2/4GAT/24AT 
IC-A21/U16 


TS4S0S/AT,  R-5O00.  1S-S50S.  TM  2AVN 
441  A,  TR-751A.  Kenwood  Service  Repair, 
TS140S.  TSG9Q5.  RZ-1.  TS-79QA,  T5950SO. 
TH^BA,  TH2SMSA.  TM-341A,  TM-741  A, 
TM-732A,  TM-641A 


MARINE  RADIOS 
ICOM  M7,  Mil,  M56.  M70QTY,  M800 

AVIATION  PORTABLE  (COM  A-21 
MOTOROLA    MARINE     KING  KX  99 


SCANNERS: 

A0R, 
1000, 
3000, 
900, 
ICOM, 
Bearcat 


■i  *f 


BwWIQ  AnT.  Pnnicts 

aUKI  77,  f3h  15,  V  MiJttiro«ef$ 


Linear  Amp)  i  tier : 
Ameritmn.  loom.  Kenwood,  Vacsu 


L*ndmotri«?  HT  5 

icoM  uie.  Hie,  v  too.  moo 

«AXONr  MOTOROLA 
VAESU"  FTH  200577008 
UN  I  DEN.  REGENCY,  K I  NG, 

MARINE  ICOM  M7,  M56.  M7Q0 
AVIATION  kCOM  A21  A200  H  T 


TAD 


Telephone  Autopatch 

Patches  telephone  calls  from 
your  radio  to  phone  line.  Great 
for  making  and  receiving  phone 
calls  where  there  are  no  phone 
lines.  Simple  to  use.  Write  or  fax 

for  inquires . 

Models:  SD1  -50, 
Private  Patch  V,  CES,  CSL  etc. 


^n-^fl  ROlA  I 


t* 


•     t 


•         • 


JC-W2A 


IC-H1G/U16 


Satellite  telephone  in 
suitcase  for  worldwide 
use,  also  for  use  in  car 
and  wireless  telephone 
(for  export),  Motorola 
cellular  phone  stocked. 


HOTOAQURATJUS 
COMMERCIAL  RADIOS 


TH-rw 


MOTOROLA 


Antenna  Tuners: 

Amerltron,  Nye, 

Kenwood,  MFJ, 

AEAt  etc. 


COMIIEAOAL 
A  HAH 


STOCKED 

write  fob 

QUOTES 


Panasonic 

Shortwave  Radios/ Marine 


Computer  Interfaces 
Stocked:  MFJ-1270B. 

MFJ-1274,  MFJ-1224,  AEA 

PK-B6,  MFJ-1278T.  pk-232  mbx  MOTOROLA  AUTHORIZED  DEALER 

W7FAX,  ORSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 

DSP2232  AUTHORIZED       amplifiers 

W*de selection of SW & Amaleur  nCAl  PD  STOCKED: 


Kantromcs 

KAM.KPCII. 

KPC IV,  Data  Engine, 

DVR22J<PC-3 


MFJ-989C 
8L6H,  AT300,  etc. 


Covercraf!  Coaxseal  Slocked 


SHORTWAVE  RECEIVERS 
STOCKED 


" 


Telephone  scram  titers 

for  cellular  and  regular 

phones.  S 299, 0D  each 


CAR  Starts  with 

Shortwave 

Phillip!  OC-777  #(499,93 

in  stock 


Pufcli-cations 

BIRO  Wattmeters  & 
Elements  In  Stock 


AKTENMAS: 
AEAJUpuD*-^ 


Ctrtw  E,C-yinc  nit 

Hy-dlfi,  Hwtfrr, 
Larson,  ElC 


(144,  220,  440 
MHz),  Isoloop. 


EIMAC 

3-500Z 
572B.  6JS6C 
12BY7A& 
61466 

BIRD 
attmeters  & 
Elements 
In  Stock 


DEALER 

SONY     SP 

Shortwave  Radios  Stocked ^  Sysiems 

DIGITAL  FREQUENCY  COUNTERS 

OPTOELECTRONICS  model  1300  H/A,  0-1 3COM  Hz 

23O0. 2210 H.  0-2200  MH^  2600H.  UTC  3000,  2810 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


COMET  ANTENNAS 

STOCKED 


HEIL 

EQUIPMENT 
IN  STOCK 


Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES 

BALUNS  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Betden  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


STANDARD 


JRC  Short-wave  radios 


Hy-Gam  Towers 

will  be  shipped 
direct  to  you 
FREE  of 
shipping  cost. 


JST135,  NRD-535D 

Ameritron  Amplifiers 

AMIRItRO^ 


MAILALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012(Fo*)rbu)cksi«i™ofmnaist  .between  spbinganobboomestj 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  E»panol" 

BARRY  INTERNATIONAL 

FAX  212-925-7001   Phone  21 2-925-7000 

Monday- Friday  9  A.  M  to  6:00  P.M. 
Saturday  10-  5pm  /Sunday  1 1-  2pm 

IRT/LEX-  Spring  St.  Stalion '.  Subway*:  8MT- 
"Prince  St.  Stalion",  IND-'T'  Trairt-Bwy  Station" 
But:  Broadway  #6  to  Spring  St.  Palh~9th  S»i6lh  Avo. 
Stalion. 


COMMERCIAL  RADIOS 
STOCKED:  ICOM.  Motoro- 
la, MAXON  Standard. 
Vaesu  We  serve  munici- 
pal ities,  businesses.  Civil 
Defense,  etc.  Portables, 
mobiles,  bases,  re- 
peaters... 


ALL 
SALES 
FINAL 


We  stock;  AEAf  Allnco.  Arneco.  Amerftron,  Antenna  Specialist,  ARRL, 
AstatJc,  Astron.  B&K,  Belden,  Bencher,  Bind.  Butternut.  CES,  CushcrafL 
Darwa.  Etmac,  Henry,  Heih  Hustler.  Hy*Galn,  (com.  KLM,  Kantronics, 
Kenwood,  Larsen,  Maxon,  MFJ,  Mirage^  Motoroia,  Nye,  Palomar,  RF 
Products,  Shu  re ,  Standard,  TUBES,  Uniden.  Yaesu,  Vibroflex,  Duplexers, 
Repeaters,  Scanners,  Radio  PiAiications 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  «tock*d  ft  ••r*»c»d  on  pr.ml»*8. 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately. 


Technical  net  pottered  upon  purchase      I     FAXl  212-925*7001 


CIRCLE  41  ON  READER  SERVICE  CARD 


The  final  step  before  going  on  the  air  is 
tuning.  First,  remeasure  each  element  tail.  At 
this  point  the  driven  element  tails  are  36" 
and  the  director  tails  are  30",  The  driven  ele- 
ment tails  must  be  exactly  6"  longer  than  the 
director  element  tails.  If  ihey  are  not  the 
same,  cut  them  to  length.  To  tunc  the  anten- 
na, place  it  in  its  final  position  and  measure 
the  SWR,  The  antenna  is  tuned  by  taking  the 
antenna  down,  cutting  1/4"  off  each  tail, 
putting  the  antenna  up,  and  remeasuring  the 
SWR,  It  will  most  likely  take  several  rounds 
of  checking  SWR,  cutting  the  tails,  and  re- 
measuring  SWR  before  the  antenna  is  tuned 
Our  final  measurement  for  each  driven  ele- 
ment tail  was  34",  while  each  director  tail 
was  2S'f.  As  shown  in  Table  1,  the  X-Beam 
antenna  is  usable  from  one  end  of  10  meters 
to  the  other!  Since  the  tail  lengths  may  vary 
according  to  the  material  used  in  the  antenna 
construction,  the  antenna  height,  etc,  it  is 
much  better  to  start  with  tails  a  bit  too  long 
and  cut  to  size- 
Performance 

The  X-Beam  more  than  met  my  expecta- 
tions. According  to  the  ARRL  Handbook* 
forward  gain  is  about  5  to  6  dBcL  Also*  the 
angle  of  radiation  seems  very  low.  The  first 
noticeable  difference  in  performance  was 
that  we  could  hear  many  more  DX  stations 
than  with  the  dipole. 


^^^^^^r                 .     ~^^L   V 
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Photo  G.  The  finished  antenna. 

I  have  gotten  reports  of  2  to  3  S-imit  dif- 
ferences from  both  stateside  and  DX  sta- 
tions, depending  on  where  the  beam  is  point- 
ed* With  only  25  watts,  T  have  been  able  to 
work  pile-ups  to  DX  stations  in  Senegal, 
New  Zealand,  the  Balearic  Islands,  Denmark 
and  Japan,  to  mention  a  few.  Now  I  have  a 
fighting  chance  in  pile-ups.  Put  one  up  and 
you  will,  too 


Parts  List 

4 

Pieces  1/2'  copper  tubing, 

cut  to  6"1  reach 

1 

2*foot- square  piece  ptywood 

1  pint 

Weatherproof  paint  for  plywood 

1  can 

Spray  acrylic  protectant  for  tubing 

15* 

16-gauge  copper  wire 

4" 

Heavy  copper  braid 

3 

Heavy  L-brackets 

3 

U-bolts 

20 

1/2"  pipe  clamps 

40 

Small  bolts,  1/4*  x  2/8' 

9 

Large  bolts,  3/8"  x1* 

Nylon  cord 

Plastic  wire  ties 

Coax-seal 

SWR  Measurements 

Frequency 

SWF) 

2&0 

1.6 

28.1 

1,5 

28.2 

1.4 

28.3 

1.4 

28.4 

1-3 

28.5 

1.3 

28.6 

1.3 

28.7 

1,3 

28.8 

1.3 

28,9 

1^ 

29.0 

1.2 

29.1 

1.2 

29.2 

12 

29.3 

1.3 

29.4 

13 

29.5 

1.3 

29.6 

" 

AUTO-ID  AUTOMATIC  MESSAGE  BROADCASTER 


The  AUTO-ID  is  a  solid  state  digi- 
tal voice  recorder  that  was  devel- 
oped especially  for  2  way  radios.  It 
simply  plugs  in  between  the  radio 
and  it's  microphone.  With  the  use 
of  your  radio  microphone,  you  can 
record  up  to  5  separate  messages 
that  can  be  played  on  the  air  by 
pressing  one  of  the  5  message  but- 
tons. The  AUTO-ID  also  has  a 
built-in  timer  that  monitors  your 
PTT  (push  to  talk)  activity.  Record 
your  station  identification,  and 
thereafter  any  time  you  are  on  the 


12VDC  power  jack, 
Microphone  patch  cord  (INCLUDED), 
I 10 VAC  adapter  (INCLUDED)* 
Fully  wired  and  tested,  just  plug  it  in. 
No  soldering  required. 
Built  in  local  speaker. 
Adjustable  speaker  volume. 
Adjustable  microphone  level. 


air,  the  AUTO-ID  will  broadcast  your  ID 
message  for  you,  The  AUTO-ID's  message  #  1 
timer  can  be  set  for  intervals  of  3  or  9  minutes 
or  it  may  be  set  to  broadcast  your  message 


FEATURES 

-     Adjustable  message  broadcast  time.  (Mes- 
sage "  T  only) 

*  Connects  directly  in  line  between  radio  and 
microphone. 

*  Pre- wired  for  Alinco  and  Kenwood  Mobile 
radios, 

*  Power,  Record  and  Play  LED  indicators. 
■    TX  ready  LED  indicator. 


every  time  you  use  your  PTT.  With 
the  use  of  the  AUTO-ID's  built  in 
speaker,  you  can  monitor  the  mes- 
sage that  the  AUTO-TD  is  broad- 
casting, regardless  of  whether  the 
selected  message  was  broadcasted 
automatically  or  manually. 

The  AUTO-ID  comes  with  plugs 
for  an  Alinco  or  Kenwood  mobile 
amateur  radio-  There  are  accesso- 
ries available  to  interface  the 
AUTO-ID  to  most  other  types  of 
radios. 


Timer  enable/disable  switch. 

All  solid  state  construction. 

Up  to  5  separate  messages  can  be  played 

individually, 

32  seconds  of  total  digital  audio  storage 

time. 

Simple  to  use. 

1  year  limited  warranty. 


Communications 


O  i  v  l  1  1  •  h     of     NINO     f     *     P  .      ihC 


MING  COMMUNICATIONS 

2948Vi Honolulu  Avenue 
La  Cre&centa,  CA   91214 
Tel:  (818)249-3006 
Fax;  (818)  248-0840 


$149.95 


COD  •  VISA  -  MC  •  DISCOVER 


CIRCLE  126  ON  READER  SERVICE  CARD 
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a. 


ASTRQN 

CORPORATION 


9  Autry 

Irvine.  CA  92718 

[714]  458-7277 


MODEL  VS-50M 


SLSE 


RS-L  SERIES 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  *  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURflENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  sbortid  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
eicepl  RS~3A.  RS  4A.  HS-5A,  HS-4L  HS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRAS:'v  .  MADE  IN  U,S.A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.fi  VDC  t  005  votts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A) 


MODEL 


Colors  Continuous 

Gray     Black    Duty  (Amps) 


LOW  PROFILE  POWER  SUPPLY 
SL-11A  •  .  7 


(Amps] 


11 


m 

l"W*D 


23/*  x  7%  x  W 


Shipping 
WL  (lbs] 


11 


Size  (IN 


i 


Continuous  ICS* 

MODEL  OulylAmpsI  (Amps)  R*W* 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS-4L  3  4  afcxGKxTtt 


RS-5L 


3ft  x  6%  X  Vk 


Shipping 

Wt,  [lbs.] 

6 

7 


RM  SERIES 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL 
RM-12A 
RM^35A 
RM-50A 
RM-60A 

Separate  Volt  and  Amp  Meters 
RM-12M  9 

RM-35M  25 

RM-50M  37 

RM-60M  50 


Duly  limps] 
9 

25 
37 
50 


ICS* 

(Ampsl 

12 
35 
50 
55 

12 

35 
50 
55 


Size  UN) 

HxWxD 

5%  x  19x8% 

5Y-  x  19  x  12V* 

5'A  x  19  x  12% 

7x19x12% 

5  4x19x8% 

5%  x  19  x  12  "A 

5%  x  19x12% 

7x19x12% 


aipa 

16 
38 
50 
CO 

16 

Jo 

50 
60 


ni'A 


MODEL  RS-7A 


MODEL 

RS-3A 
RS-4A 

RS-5A 

BS-7A 

RS-7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 


Colon 
Gray        Black 


Can  tin  it  Hi 

Dity  | Abij] 

2.5 

3 

4 

5 

5 
7.5 

9 

% 

16 
25 
37 


ICS* 

|A«|i) 
3 

4 

5 
7 

7 
10 
12 
12 
20 
35 
50 


Size  (IN) 

HxWxD 

3xttx5Ji 

3^  X  6%  x  9 

3%x6ftx7'A 

3*  x  6%  x  9 

4  x  Vk  x  «H4 

4  X  7%  X  10V* 

4%  X  B  X  9 

4  X  Vk  X  Wk 

5  x9x  1Q% 

5x11x11 

8x13%x11 


Sllppiij 
Wt.  libs.) 

4 

S 

7 
9 

10 
11 
13 
13 
1B 
27 
46 


RS-M  SERIES 


MOOEL  RS-35M 


MOBIL 

Switehable  vott  and  Amp  meter 
RS-12H 

Separate  volt  and  Amp  meters 

RS-2QM 
RS-35M 
RS-50M 


Ctelliiats 

Dit|  (Amps) 


16 
25 

37 


ICS' 
IABMI 

12 

20 
35 
SO 


tin  |ll| 

HxWxD 

4%  x  8  x  9 

5  x  9  x  10% 
5x  11  X11 

6X  13*  XII 


Silppii| 

wl  {lis.) 
13 

18 

27 
46 


VS-M  AND  VRM  M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  vofts  •  Current  limit  adjustable  from  1 .5  amps 


to  Full  Load 

MODEL 

VS-12M 
VS-20M 
VS^35M 

Yu*iAnn 


Ciitiiim 

Duty  (Amps) 

@13.8VDC  @10VDC  @5VDC 

9  5  2 

16  9  4 

25  15  7 

37  22 


MOOEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 
10 


ICS1 
(Amps| 
@  13.8V 

12 

20 

35 

50 


35 
50 


Size  (IN) 
I  x  W  x  D 

Vk  x  8  x  9 

5  x  9  X  10ft 
5  x  11  x  11 

6  x  133*  x  11 


5r/<  x  19x12% 
5'A  X  19x12% 


Shlppiii 

Wt.  {lbs.) 

13 
20 
29 
46 


38 
50 


RS-S  SERIES 


Built  in  speaker 

MODEL 

RS-7S 

RS-1Q6 

RS-12S 

RS-20S 


Gray 


• 


CoiliiiBis 
Dity  |Aaps) 

5 
7.5 

9 

16 


ICS' 
A*ps 

7 

10 
12 
20 


Size  (III 
IxWxl 

4  X  7%  X  10* 

4  x  7%  X  MPk 
4%  x  8  X  9 
5  x  9  x  10% 


llippllf 

Wt.  Ills. | 
10 
12 
13 
18 


MODEL  RS-12S 


"ICS —  Intermittent  Communication  Service  (50%  Duly  Cycle  5mm,  on  5  min.  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


73  Review 


by  Steven  K.  Roberts  N4RVE 


The  Ultratorch 


A  tool  for  liberation. 


Master  Appliance 

P.0+  Box  68 

Ratine  Wl  53401 

Telephone;  (&00)  558-9413 

Price  Class;  $60-$80  list, 

depending  on  model. 


I'm  sure  you  know  the 
problem.  There  Is  some 
trivial  soldering  task  to  be 
performed  ...  out  in  your 
car.  up  on  the  roof,  or  un- 
der the  hood  of  your  car 
You  spend  far  more  time 
messing  around  with  tan- 
gled extension  cords  than 
it  takes  to  do  the  work  it- 
self. 

Or  perhaps  it's  worse 
than  that  You're  bicycle- 
mobile,  halfway  up 
Slumguflion  Pass  in  Col- 
orado, chatting  with  a 
mountain-topper,  when 
he  starts  complaining  that 
your  signal  is  intermittent 
You  stop  to  look,  and  you 
see  it — the  kluge  antenna 
connection  you  kept 
meaning  to  fix  has  come 
loose  at  last.  Do  you  try 
to  hold  it  together  with 
duct  tape,  or  pitch  camp 
and  wait  for  an  airlift? 

Sometimes  it's  merely 
irritating— you're  in  your 
shop,  crawling  around 
some  piece  of  gear,  and 
your  coffee  sails  off  the 
comer  of  the  bench  when 
you  tug  on  the  iron's  cord 
in  a  futile  quest  for  that 
extra  three  inches.  Argh. 

It's  a  pain  to  be  teth- 
ered, isn't  it? 

The  Solution 

Numerous  cordless 
soldering  irons  have  ap- 
peared over  the  years, 
both  electric  and  butane.  As  a  full-time 
nomad,  Tve  tried  them  all  with  generally  dis- 
appointing results  ,  .  dreading  on-lhe-road 
soldering  tasks  until  now,  Last  year  I  finally 
found  a  portable  tool  that  is  actually  MORE 
useful  than  any  of  my  conventional  fab  sol- 
dering stations— the  UHratorch  from  Master 
Appliance, 

The  company  offers  a  number  of  models, 
but  my  favorite  is  the  UT-1QGS*  (self-igniting). 
Available  with  16  different  tips  plus  a  heat- 
shrfnk  nozzle,  this  10-inch,  5.5-ounce  tool 
will  change  your  life,  I  actually  carry  TWO 
of  them  on  my  bicycle:  one  permanently  fit- 
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Photo  A.  The  UT-100SI  from  Master  Appliance. 

ted  with  the  heat-shrinker,  the  other  with  a 
0.5  mm  tapered^needle  soldering  tip.  They 
both  see  heavy  use  in  labs  and  on  the  road. 
Using  it  is  a  simple  matter  of  turning 
on  the  gas  at  a  suitable  level  and  pushing 
the  built-in  piezoelectric  igniter  button.  After 
a  few  seconds  it's  ready  for  work — it's  that 
simple. 

Ultratorches  run  on  standard  butane  and 
refill  easily  from  the  canisters  sold  in  grocery 
stores  for  cigarette  lighters.  The  self-igniting 
model  gets  about  three  hours  of  use  on  its 
mid-range  heat  setting.  There  is  also  a  model 
without  the  igniter  (the  UT-1Q0) — this  gets 


less  running  time  per  tank- 
fulp  but  has  the  advantage 
of  a  2372-degree-F  torch 
mode  (the  ITMOOSi  will 
do  that  toor  but  only  with 
its  relatively  fragile  innards 
exposed  .  ,  .  not  recom- 
mended). 

I  have  found  the  power 
to  be  quite  acceptable  for 
all  the  usual  hardware 
hacking  and  maintenance 
tasks,  up  to  and  including 
coax  connectors  and  PC- 
board  ground  planes  (us- 
ing a  larger  tip,  of  course). 
At  the  low-wattage  set- 
tings the  tiny  tip  is  com- 
fortable around  delicate 
circuitry,  and  the  heat 
shrinker  will  pay  for  the 
tool  all  by  itself.  Quality  is 
excellent,  and  various  little 
touches  indicate  that  the 
designers  paid  close  at- 
tention to  the  needs  of  the 
market — like  a  flat  area  on 
one  side  to  keep  it  from 
rolling  away. 

Another  model  in  the 
Ultratorch  line  is  the  UT- 
50,  a  penciMength  unit  (6" 
and  2.2  oz.)  complete  with 
pocket  clip.  It's  not  self- 
igniting,  but  it  has  all  the 
other  features,  including 
torch  mode.  Though  it  only 
gets  about  20  minutes  on 
a  charge,  it  fits  just  about 
anywhere  and  is  comfort- 
able around  dense  pack- 
aging. 

I  have  probably  burned 
over  a  liter  of  butane  in  my  two  units — over 
100  hours  of  use.  IVe  been  on  my  back  in  a 
campground,  fixing  a  bicycle  wiring  harness 
connector . , .  deep  in  a  prototyping  project  in 
a  Silicon  Valley  fab,  whipping  up  a  switching 
power  supply  .  .  .  under  the  hood  of  a  diesel 
truck,  grafting  a  power  cable  ...  on  an  anten- 
na tower,  fixing  a  preamp  .  .  .  all  with  Ultra- 
torch  in  hand.  If  you  have  relegated  the  cord- 
less soldering  irons  of  yesteryear  to  the  dusty 
recesses  of  your  flea-market  FOR  SALE  box, 
give  the  Ultratorch  a  try.  You  just  may  end 
up  getting  rid  of  your  AC-only  bench  iron 
instead. 


RAMSEY  ELECTRONICS 


1-3 
$2995" 


2  WAV  RADIO 
SERVICE  MONITOR 

C0M-34  Ihe  world's  most  popular  low-cost  service  mom- 
lor.  For  shops  big  or  small,  the  COM-3  delivers  advanced 
capabSrbes  iv  a  'antattc  pnre  wn1  our  nem  lease  pro- 
gram  aaows  you  »  own  a  COM-3  lor  tess  wan  S3  00  a  day 
FttJirti  •Chrecl  entry  keyboard  with  programmable 
memory  +Aud>0  S  if  anamttfcw  frequency  counter  »t_E  D  bv 
graph  frequency/error  deviation  display  »Q  1-10.000  pV 
output  levels  "High  receive  sensitivity,  less  than  5  uV 
MOO  kHz  to  999.9995  MHz  'Continuous  Frequency  cover- 
Htje  'Trans ml  protection,  up  lo  10D  wads  *CT3  tone 
encoder,  l  kHz  and  external  modulation. 


RSG-10 
$2495w 


SYNTHESIZED 
SIGNAL  GENERATOR 

Finally,  a  low-coal  lab  qualiiy  signal  generator — 3  irue 
alternative  to  the  % 7.000  generators.  The  RSG-10  is  i 
hard  working,  bus  easy  to  use  generate*  oeal  for  the  lab 
as  *el  is  lor  pfoduc*«n  lest  Lease  tlorktsa  than  $3.00  a 
day  Feature*  100 kHz  10 999 MHz *1 00 H£rvs^u»n» 
500MHz.  200  Hz  above--  130 to  I  10  oBm  output  range 
■0. }  dS  output  resolution  *AM  and  FM  moduFalron  -20 
programmable  memories  Output  selection  in  volts.  dB 
dBm  wilh  instant  conversion  between  units  *RF  output 
reverse  power  protected  -LED  display  ot  all  paramo- 
tors— no  analog  guesswork 


FREQUENCY  COUNTERS 


CT-70  7  DIGIT  525  MHz 


CT-90  9  0IG1T  600  MHz       CT-125  9  DIGIT  1,2  GHz 


Ramsey  Etacfmnc-s  15  =  been  m&iulactunrtg  etet- 
tromctesi  gear  tar  over  10  years  and  is  tecogn-zed  f  or 
Hi  tab  ouaftry  products  at  braaAihiuuyh  prices  AM  of 
CnJ  counters  cany  a  fuf  one-year  warranty  on  parts 
and  labor  We  take  greet  pode  m  betng  the  largest 
manufacturer  of  law-coat  counters  in  the  entire 
U.S.A.  Compare  specincaiions  Our counters  are luil- 
lealured.  from  audio  lo  UHF.  with  FET  high 
impedance  input,  proper  wave  shaping  clreuilry,  and 
dmabie  higti  quality  epocy  glass  plaied-ihru  PC 
board  construction  All  units  are  I00*a  manufactured 
in  the  u.S  A  ah  courtiers  leature  1  q  ppm  accuracy 


NEW  CT-250  2.5  GHZ 


ACCESSOR!  E5  FOR  COUNTERS 

Telescopic  Ship  antenna — BNC  plug,  WA-lQ 

High  impedance  probe,  light  loading,  HP-1 

Low-pass  probe,  audio  use,  LP-1  . ,  >.,...   

Direcl  probe,  general  purpose  us**.  DOt 
Tilt  bail  elevates  counter  lor  easy  wewmgL  TB-70 
Pec  hargeable  internal  battery  pac  k .  flp-4 
CT-90  oven  hmebasc.  0  1  ppm  accuracy,  OV  1 


$11  95 

$16  95 

sie.es 

116  .96 
SB  95 
$8  95 
59  95 


ALL  COUNTERS  ARE  FULLY  WIRED  &  TESTED 


MODEL 


i .  r  -k: 


CT-70 


CT90 
Ct  T25 


CT-250 


P3T0B 
Proscaler 


FREQ_ 


RANGE 


20  Hz-600  MHz 


20Hz-550MH/ 


10HI-60CIMH/ 


lOHz-l^SQHj 


10HZ-2.5GH* 
typically  3  0  GHz 


lDMKz-1  SGHz. 
divide  by  1000 


SENSITIVITY 


<  25  mV  to  500  MHz 


50  mV  lo  1 50  MHz 


<  10  mV  10  150  MHz 
<-.  1 50  mV  to  600  MHz 


<  25m  V  to  50  MHs 

<  15  mVto  500  MHz 

<  lOOmVto  1  GHz 


<25mVto50MKr 

<  lOmVmi  GHz 
<50mVto2  5  GHz 


■cSOmV 


SPEED  RADAR 
$89.95 

complete  hit 
S6-7 


Now  low-cos]  microwave  Poppier 
radar  kh  "clocks"  cars,  planes,  boats, 
horses,  bikes  or  any  targe  moving  ob- 
ject Operates  at  2  6  GH;  wlh  up  10 
1M  m*e  range  LED  digital  readout 
I  in  mries  per  hour,  kso- 
per  hour  or  feet  per  second1 
Earphone  output  slows  for  leierang  to 
actual  doppter  shift  Uses  two  l-tb  cof* 
lea  cans  for  antenna  (not  included) 
and  funs  on  12  VDC.  Easy  to  build- 
all  microwave  6rcullry  Is  PC  strlpline 
ABS  plastic  case  wilh  speedy  graph- 
jc*  (or  spntfeasonad  look  A  very  use- 
M  and  fuN-of^un  lot 


DIGITS 


8 


9 


9 


RESOLUTION 


I  Hz    10  H2 


I  Hz.  ID  Hz,  100  Hz 


0.1  Hz,  10  Hi,  100  Hz 


OlKr.lHz,  io  Hi 


01  Hi.  1Hz.  to  Hi 


Convert  your  existing  counter 
lo  1.5  GHz 


BROADBAND 
PflEAMP 


Boost  those  weak  signals  to  your 
scanner;  TV.  shortwave  radio  or  (re- 
quency  counter  Rat  ?5  dB  gain,.  1  tq 
IfJOO  MHz.  3  dB  NF.  BNC  connectors. 
Runs  on  12  VDC  or  110  VAC. 
Pfl-2,  wired.  Includes  AC  adapter 

S5995 


2MFQWEH 


power  gam,  iWn,  6W<Xrt.  2Wm. 
1 0W  out,  5W  Is  lor  40W  out,  Same 
amp  as  leatured  m  many  ham  mag- 
azine articles  Complete  wtlh  all 
parts.  less  case  and  T-R  relay 
PA-i.40WpwTampkit  $3^95 

Tft-1  OF  sensed  T-R  telay  km    Sn  95 


IWCnOWAVE 
JKTflUSlON  ALARM 

A  real  microwave  Ooppler 
sensor  thai  will  detect  a  hu- 
man as  !ar  as  10  leal  away 
Operates  on  1  3  GH?T  and  Is 
not  atlecled  fry  neat  lignt.  or 
vibraaons  Orwes  up  id  100 
tiA  output  nornaty  open  or 
rJosed.  njns  on  12  VDC 
CompfeteMUD^     Si 9  95 


TONE  DECODER 

A  conwlBlB  trma  oscoder 
onisngtePCbosta  Fea- 
ij'«.  40D-HOO  Hi  ad- 


pratotagsrs94aior.36T 
C  Lsntr  iv  loaeMas* 

bam  Mecboti.  Fsa.  **. 
Can  ttss  be  usHi  u  i  mn 
bis  irytf  encoder  Runinn 
5  to  12  volte. 
CryupWilal.TD-i    $6.95 


TICKLE  STJK 

A  shocking  luf  Bsnk- 

«g  LED  attracts  vic- 
tims IP  feck  up  inno- 
cent-looking  can — 

you  watcti   thn   Tun1 
loeal  tor  oH'ice  desks. 
parlies,  nosey  know- 
it-alls* 
TS-4ld|  t6  9S 


MUSK  MACHINE 
Heat  v\  Inst  eil  produce  25  effer- 
ent ct^ssicai  and  popular  lunes, 
plus  3-  drjcrthrme  aouncfc  Lots  □! 
lur>  For  dooi>ttlli.  shop,  or  olwt  sn- 
i+*ntK.  car  how,  muse  Bom,  etc 
fens  on  9V  Denary  or  wat*  w& 
tar-ier.  EinSii 
re  ic.jstabw 
Aod  aut  cast  %m  tor  a 


Case  -  icrvb  tat.  CNTCAJ     tU  95 


PRICE 


5169.95 


ST  39. 95 


S169.95 


S1899& 


(2*9  95 


$6995 


MWIHELESS 

■ME  KITS 


FM-i 
SHOWN 


Pick  the  irM  lhaf  s  ngrn  tor  you.  Al 
unHa  IranSmil  stable  aignal  in  EJH- 
t  OS  M  Hi  FM  band  up  lo  300'  except 
fpr  hi  power  FIA-4  that  gaes  up  lo 
1/2  mile 

FM-1  ba*c  unit  .....  SS.95 
FM-2   aa  above  but  wan  added 

meve  uhwibjj S7  95 

FM-4  long  range,  rsgh  power  wsRH 
very  senatrve  audio  section,  pcta 
upvoiceslCTaway  .S14.95 

MC-1 ,  miniature  senallrve  rnikecar 
tndgelufFM-1,2  4  .  S3  95 


PACKET  RADIO 

Tim  new  varswps  are  avaitaole 
tor  |he  Commodore  64  4P-64A1 
or  the  IBM -PC  iP-ieia").  Easy  as- 
sembly "NO  TUNING"  In- 
cludes FREE  disk  wllware.  PC 
Boart)  and  F  jii  Documentetiort 


«T      P-C4A 
P4BU 
CASE  CPK 


$59  95 

Si  2  95 


LONOiSCPflEAMPS 
Make  thai  feci  ever  come 

ALIVE'  Small  size  tor  easy 
installation  with  Hi-Q  lurted 
Input  for  peak  porformanco. 
Ekcelleni  gain  and  noise  fig- 
ure— guaranteed  to  improve 
reception"  Specity  band: 
?W-PfVlO,  220  MHr ■— PR 
30.  *40  MHz— PR-40 

Each  ka  Si  T  95 


VOICE  ACTtVATEO 

SWITCH 

Voice  aciivated 

switch  kit  provides 

mviicned  output  siltti 

current  lapabUy  tap 

to  100  mA  Can  dm* 

relays,  lighte.  LED.  or 

even  a  tape  recorder 

motor.   Runs  on  9 

VDC 

vS-i  kit   $6  y* 


LIGHT  SEAM 
COMMUNICATORS 
Transmits  audio  over 
■nlrsred  beam  up  to 
30  —use  simple  lens- 
es io  pjo  up  to  ''■*  mile1 
Hum  free,  uses  30  kHz 
carrier.  Greal  lor  wire- 
less earphones  or  \fr 
at- wa sole  "hug  " 

Tranvnitter  -  r»cetv- 
ersrttese      J19  95 


TELEPHONE 
TRANSttlTTER 

Mini  s4/ed  with  profes- 
sional performance 
Salt-powered  from 
phone  kne,  transmns 
m  FM  broadcast  Band 
up  to  Vh  mite.  Installs 
easily  anywhere  on 
phone  line  or  inside 
phonal 
PB-1  kit       ...  5M  95 


NEW 


FM  RADIO 
FjneOoed  super  net 
rrwCrOVOtl   SCASMivity, 
rC  detector  and  10.7 
MHi  IF    Tunes  Sid 
FF-1  rir.iarj-ggi  oanr]  as 

well  as  large  pomons 
on  each  end.  Ideal  lor 
"bug"  receiver,  hob- 
by experiments  or 
even  as  FM  radn' 
FH-iim  ti9J6 


SPEAKER  PHONE 

Tats  on  the  phone  ttands4ra*.  great  to  pm  in 
shop  or  snaefc.  press  the  button  to  answer — no 
achdi  phone  needed  Worts  «me  as  convner 
cial  urafa  Tail  *rom  anywhere  m  room,  phone 
tne  powered — no  battery  needed  Super  lor 
family  and  conference  calls  or  buy  two  tor 
hands-iree  inlercom'  Add  our  case  set  lor  a  pro 
look. 
SP-i  $59  95       Case-CSP  $12  95 


SUPEfl  SLEUTH 
A  super  sensrtrve  am- 
pafie*  wheh  *sl  pek 
up  a  pin  drop  at  15 
ftsetf  Greal  tor  mom- 
Torino;  baby's  room  or 
as  general  purpose 
amplifier  Full^Wrms 
outpul.  Runs  Dn  6  to 
IS  voits.  uses  9-*S 
ohm  speaker 
BN9tcil     .         S6  95 


BROA06AND 
PflEAMP 

Very  | 

ali-purpose  preamp. 

ideal  lor  scanner. 

TVs.   VHF/UHF  rigs, 

counters  lo  noise,  20 
100  kHz-1 
12  VDC  op- 


dB  limn. 
GHz.  9V. 
eranon 
SA-7M 


Si  *  95 


2  METERS 
223  MHz 
440  MHz 


$14995 


FANTASTIC 
FM  TRANSCEIVERS 

SyJVTMa^SI^HO — MO  CRYSTALS 

Ramsey  breaks  ihe  price  barrier  on  FM  rigs'  The  FX  is  ideal  for  shack, 
portable  or  mobile.  The  wide  frequency  coverage  and  programmable  re- 
peater spins  makes  the  Fx  ihe  peileci  rig  tor  Amateur.  CAP  or  MARS 
applications  Racketeers  really  appreciaie  the  dedicated  packet  port, 
TRUE-FM"  signal  and  armost  instam  t^r  switching  High  speed  packed 
Mo  problem  Twelve  ckode  programmed  cftannats,  5W  Rf  output 
aansBrwc  dual  conversion  reterrsr  and  proven  EASY  assernbry  Why  pay 
more  tor  a  used  hxe^n  ng  when  you  can  have  on*  AMERICA*  MADE  (by 
you)  for  less  Comes  complete  less  case  and  speaker  mike.  Order  ou' 
matching  case  and  knob  set  lor  thai  pro  look. 

FX-U6  kit  {2  Meiers) 

FX-223  kh  (1  Ui  Meters)  ..... 

FX-«0  k*i  |3rf  Meiers)  

CFX  matermg  case  set  


II      I     P     1     -     ,      I     -     ■      I     -     w    <*     ■     i 


St  49.95 
Si 49  95 
$169.95 
S  24  95 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  booster  for  any  2  meter  or  220  MHz  hand-held  unit 

These  power  boomers  derive*  over  go  walls  of  output,  allowing  you  lo 

hit  1he  repealer's  Ml  Quieting  while  the  low  nc^se  preamp  remarkably 

improves  reception  Ramsey  Etectronics  has  sold  thousands  of  2  meter 

amp  Ms.  out  now  we  oner  cornpteterf  wired  and  ledBdf  meter,  as  w*l 

as  220  MHz,  una*  8oeh  have  al  me  feature*  of  the  tiigl>pncetl ! 

ers  at  a  traction  ot  the  cost. 

PA- 10  2  MTR  POWER  BOOSTER  1 10  X  power  gain} 

Putty  wired  &  testeo 

PA-20  220  MHz  POWER  BOOSTER  fS  X  power  gain} 

Fully  wired  A.  tested , , , 


# 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20,  an,  40.  aorn 

CW  TRANSMITTERS 


Join  the  fun  on  QRP1  Thousands  ol  lhese  mfnkigs  have 
been  sou  and  ions  ot  OX  contacts  nave  been  made 
Imagine  working,  Eastern  Europe  with  a  S30  fransmfj- 
ksr— t*a1  s  ham  radio  at  its  best1  These  CW  ngs  are  ideal 
males  to  Ihe  receivers  at  right  They  tiara  two-posMnri 
variable  crystal  control  {one  popular  CJRp  XTAL  includ- 
ed), one  watt  output  and  bu*nn  antenna  switch  Runs  on 
1 2 VDC  Add  our  matching  case  and  knob  set  Far  a  hand- 
some Finished  look. 

Your  choice  of  bands . £29.95 

ISpacify  band:  QHP-20.  30.  40  oraO) 
Matching  case  A  knob  sei,  CORP  $12  55 


E-Z  KEY  CMOS  KEYER 


Send  perfect  CW  within  an  hour  ot  rece<vvtg  IhtS  km1 

Easy-to-build  krt  has  sidotone  oscillator,  speed  conlrpi 
and  keys  most  any  transmitter  Runs  for  monlhson  a  9V 
battery.  28-pagr?  manual  gives  Ideas  on  making  your 
own  key  for  extra  savings.  Add  our  matching  case  sel 
lor  com  ptele  station  look- 

CW-7kn ,    S24  95 

Maacning  case  knots  set.  CCW        SI295 


ACTIVE  ANTENNA 


Cramped  for  space?  Get  tongwtre  pertormance  with 
thrs  desktop  anlenna  Properly  designed  unrt  has  dual 
HFand  VHF  circuitry  and  buirT-m  whip  anlenna,  as  well 
as  external  jack  RF  gain  control  and  9V  operation 
makes  unit  idea)  For  SWLs.  traveling  hams  or  scanner 
bulls  who  need  hotter  reception  The  matching  case 
and  h  noo  set  grves  the  unit  a  hundred  doiar  look! 
AA- 1  Kfl  .  $24  95 

A  knob  set.  CAA  11295 


2S,  31, 41,  IBM 

All  Mode  RECEIVERS 


Build  your  own  mini  ham  station  Sensitive  aftmoda 
AM.  CW  SSB  recervers  use  direcl  conversion  design 
wall  NE602  IC  as  taatured  in  Q$T  and  ARRl  hand- 
books Very  seftSitrve  vvacfeor  mned  Over  entire  band 
Plenty  of  speatav  volume  Runs  on  9V  batlfvy  Very 
EASY  to  buid.  kits  o*  fun  and  educabonaf— <feal  tor 
oegmneroroklpro.  New  30-page  manual  Add  tr«  case 
set  lor  wail  lined  professional  look 

Your  choice  of  bands       $29.95 

(Specity  band  HR-S0,  HR-30,  HFW0,  HR^OI 
Matching  case  &  Jmtib  set,  CHR  , St 2. 95 


2,  6,  10  MTR,  220 
FM  RECEIVERS 


SPEECH  SCRAMBLER 


Communicate  in  total  privacy  over  phone  or  radio.  Kit 
features  full  duple*  operation  using  frequency  inver- 
sion. Both  mike  and  speaker  or  line  in/out  connections 
Easy  hookup  lo  any  radki.  and  telephone  use  requires 
no  direct  connecttort1  Easy  to  build  2  iCorcurt  Canafeo 
be  used  lo  descr  amfefe  marry  2- w  ay  rario  s«gnsss.  Fn- 
rahyour  ktt  oO  with  Ihe  handsome  case  A  knob  set. 

SS>7kn S2995 

Matching  case  ft  knob  set.  CSS  -  -  512.95 


SHORTWAVE  RECEIVER 


Keepan  ear  on  ihe  local  ree-rv.  j.ing.  monnor  the  cops, 
cneck  out  the  weather  or  tust  plain  listen  around  These 
sensitive  superhel  receivers  are  |ust  the  tickol.  They  lune 
any  5  MHz  portion  ol  ihe  band  and  have  smoolh  vsractor 
tuning,  rtual  convertiion  wilh  ceramic  IF  Fillers,  AFC,  ad- 
justable squelch  and  plenty  oF  speaker  volume,  Runs  on 
9V  battery  and  perlormarice  that  rivals  the  big  nigs!  For  a 
comptew  nnished  pro  look,  add  our  matefkng  case  and 
snob  sat  wah  senwrted  rj^phica 

FM  communicaiions  receiver  kit  $29.45 

Specity  band.  FH  144  |2m|.  FflS  (Sm|,  FH10  (10m).  FR- 

220  (220  MHz) 
Matching  case  A  knob  sel,  CFR  $12  95 


FM  STEREO  TRANSMITTER 


Run  your  own  stereo  FM  station1  T  ransmfl  a  stable  signal 
in  the  standard  FM  broadcast  band  throughout  the  bouse, 
dorm  or  neighborhood  Connects  easily  to  Sne  outputs  on 
CD  player,  tape  decks,  etc  Runs  on  9V  bafTery.  has 
intemat  whip  antenna  and  external  antenna  lack  Add  Our 
case  sel  lof  a  ■slation"  lookf 

FM-1 0  kll $29.95 

Matching  case  sel,  CFM .$12.95 


AIRCRAFT  RCVR 


Fantastic  receiver  that  captures  the  world  win  iust  a 
12"  sntanna]  Can  receive  any  2  MHz  pomon  from  4-1 1 
MHz  True  superhel  has  smoolPi  varactor  lumng.  AOC 
RF  gam  control  plenty  of  speaker  volume  and  runs  on  a 
9V  battery  Fasonalvng  Scour,  school  or  club  project 
prqwtdes  hours  ot  tun  for  even  the  most  serious  DXer 
For  the  car,  conaidt/  our  shortwave  convener  Two 
swrtchable  bands  {in  3-22  MHz  range),  each  T  MH/ 
wide— tunable  on  your  car  radio  o>al  Add  some  rnlerest 
to  your  drive  home  l 
Shortwave  receiver  K>t  SRI 
Shortwave  converter  kil,  SCI 
Matching  case  set  tor  SRI,  CSR 
Matching  case  set  tot  SCI, CSC 


■     LJilara i 


$29.95 

$27.95 
$12.95 
S1295 


Hear  etctttng  ascralr  comrnuf«caM>ns— pc*  ufJ  planes 
up  lo  100  miles  away"  Reosrves  110-136  MHz  AM  air 
band,  smooth  varactor  turang  superhet  with  AGC.  ce- 
ramic Nter.  ad]ustaoie  sguelch  encettent  sensitivity  and 
lots  of  speaker  volume  Runs  oh  9V  battery  Great  tor  air 
shows  or  jusl  hanging  around  the  a*rport!  New  30-page 
manual  details  pilot  talk,  too.  Add  case  set  lor  "pro'' 
look. 

AFM  *« , $24.95 

Matching  case  set .  CAR  $1 2  95 


■£-"5    SMrSl 


taintii   w-. 


ftf— If    -JIM'S}  75ft*  V>vCiog    njTMIIlrt^ MA (fr- 
Blirvner  *|For  iotv*qn  or (Kjfs  «ftf  3&*n  tqw  wgitm 

mail    »COO'!U  S-o-rtlyf   JdrfSS.DQ    tOrrtn 
wndorSlD.  add  S3  SO  -**V  nfwdtnt*  «ed  7** 
sals*  l*i   -&D-datf  (9»nx  w«-rran!v  on  kn  p-ans 
^l-yflir  pfrtii  a  latHir  MJiitcnty  on  wirnd  imils 


_.  PHONE  ORDERS  CALL 

~l  716-924-4560 

Ml  rav  ^«i>   r\f\M    jeer 


FAX  716-324-4555 
RAMSEY  ELECTRONICS.  INC.  793  Canning  Parkway.  Victor,  NY  14564 
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Lightweight,  Collapsible 

Quad  for  2  Meters 

Excellent  performance  in  a  small  package. 


by  Chester  S,  Bowles  AA1  EX 


New  England  is  blessed  with  numerous 
mountains  and  hiking  trails.  While  our 
mountains  aren't  large  by  Western  stan- 
dards, they  are  interlaced  with  roads  and 
trails  that  make  them  very  accessible — a 
perfect  opportunity  for  VHF/UHF  moun- 
taintopping  trips, 

I  have  been  a  licensed  ham  since  1967. 
However,  when  I  purchased  my  first  HT 
just  a  Tew  years  ago  I  discovered  the  plea- 
sure of  combining  amateur  radio  with  my 
occasional  hikes  through  the  woods.  Of 
course,  the  elevation  makes  long-distance 
contacts  easy.  As  an  example,  one  of  my 
most  pleasant  contacts  occurred  during  a 
hike  along  the  Wapack  Trail,  which  has  a 
trail  head  just  behind  my  house  in  Sharon, 
New  Hampshire*  Using  the  Kit.  Greylock 
repealer  in  western  Massachusetts,  1  had  a 
long  conversation  with  another  hiker  who 
was  on  the  Appalachian  Trail  in  Vermont, 
As  we  both  huffed  and  puffed  along  our  re- 
spective trails,  we  marveled  at  the  technolo- 
gy that  allowed  us  to  communicate  so  easily 
across  so  many  miles. 

But  using  HTs  on  mountaintops  presents 
some  technical  difficulties.  Even  using  low 
power  and  a  rubber  duck  antenna,  keying 
the  mike  often  opened  up  multiple  re- 
pealers. Hearing  all  those  IDs  come  back 
was  funT  but  having  any  sort  of  contact  was 
impossible.  In  addition,  I  was  disrupting 
communications  in  multiple  locations.  The 
need  for  a  directional  antenna  was  obvious. 

I  began  to  think  about  various  portable 
antenna  options.  However,  my  experience 
with  directional  antennas  is  very  limited,  so 
1  invested  $20  in  the  latest  edition  of  the 
ARRL  Antenna  Handbook.  It  was  a  wise  in- 
vestment, The  book  is  filled  with  technical 
information,  along  with  numerous  construc- 
tion ideas.  After  reading  the  appropriate 
sections  of  the  book  and  talking  with  some 
ham  friends,  my  design  began  to  take  shape. 
Construction  and  tuning,  however,  turned 
out  to  be  more  difficult  than  I  expected. 

1  chose  to  build  a  quad  because  of  its  in- 
herent light  weight  and  because  (t  thought) 
no  matching  would  be  required,  Also,  in 
theory,  a  two-element  quad  has  more  gain 
than  a  three-element  yagi,  making  the  boom 
length  shorter  and  therefore  more  portable. 
My  basic  design  was  good.  Construction 
was  simple,  the  antenna  collapsed  as  ex- 
pected, and  the  weight  was  acceptably  low, 
I  quickly  discovered,  however,  that  at  VHF 
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frequencies  the  ratio  be- 
tween wire  diameter  and  el- 
ement length  is  crucial. 
Therefore,  the  formula  for 
determining  the  length  of  a 
quad's  driven  element 
(1005/fMHz)  did  not  work. 
Countless  experiments  with 
various  gauge  wires  and  el- 
ement lengths  left  me  no 
closer  to  success.  I  could 
not  get  the  SWR  below  2,8. 
As  it  turned  out,  the  solu- 
tion was  a  simple  stub- 
matching  network  using  a 
trimmer  capacitor.  With  that 
addition,  the  antenna 
matched  perfectly,  with 
SWR  readings  of  less  than 
1.2  across  the  entire  2  meter 
band. 

Construction 

Construction  of  the  quad 
is  simple  and  takes  very  lit- 
tle time.  Alsot  the  materials 
are  easy  to  find  and  inex- 
pensive, 

Stan  the  construction  by 
assembling  the  boom.  The 
distance  between  the  wire 
elements  is  not  crucial;  any 
length  between  15"  and  16" 
will  work  just  fine.  The 
boom  consists  of  five 
pieces,  as  shown  in  Figure 
1,  The  best  approach  is  to 
cut  two  pieces  of  PVC  pip- 
ing, each  about  7M  long. 
Then  assemble  the  boom 
and  measure  the  distance  between  the 
spreader  holes.  Adjust  the  length  of  the 
boom  by  cutting  off  short  sections  of  PVC 
piping  until  the  total  length  is  correct.  Do 
not  glue  any  of  the  connections  or  the  an- 
tenna will  nor  be  collapsible.  The  pans  will 
stay  together  by  friction. 

Next,  drill  1/4"  holes  completely  through 
the  boom  elements  as  shown  in  Figure  1. 
Note  that  one  set  of  holes  is  in  the  coupling 
while  the  other  set  is  in  the  3/4"  piping  it- 
self. This  allows  the  spreaders  to  be  rotated 
when  collapsing  the  antenna.  Drilling  holes 
in  PVC  is  perhaps  the  most  difficult  part  of 
the  construction.  Use  a  nail  or  other  sharp 
object  to  make  an  appropriate  starting  point 


Photo  A.  The  quod  shown  fully  erected.  Additional  pieces  of 
PVC  piping  can  he  added  to  the  mast  if  more  height  is  needed. 


on  the  PVC,  Then,  drill  carefully,  making 
sure  the  holes  are  straight  and  perpendicular 
to  the  PVC.  Otherwise,  the  spreaders  will  be 
crooked. 

Insen  the  1/4"  dowels  through  the  holes.  I 
used  nylon  ties  to  hold  the  dowels  in  place. 
Do  not  cut  the  dowels  yet.  That  will  be  the 
last  construction  detail. 

Select  one  set  of  wooden  spreaders  to  be 
used  as  the  reflector  element  and,  using  the 
nylon  ties,  loosely  secure  one  plastic  ring  to 
each  of  the  four  spreader  ends.  Then,  loose- 
ly secure  one  plastic  ring  to  three  of  the 
spreader  ends  that  will  be  used  as  the  driven 
elcmenL  The  plastic  ring  is  not  required  on 
the  fourth  driven  element  spreader  because 


ifertm  in  the  Brief c 

The  fco4  of  buHnera  rrcs*  I  uke,  yw  £c*U  hive  ft  beam 
le  get  i  »£T**I  ****  boric  Bui  the  totals  doo>  jro  far 
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Dill  raLvuiLj  un  e^famw 

10  M  ISM  J*M 

$39.95      UI.95       $49.95 

AntennasWest 

Bdk  50062E  Pnrvo,  UT  64606 


40  M 
$69,95 
Order  Hoi  Lin* 

001-3734425 


B<uki  i  our  cm  c  from  «««£  *  *k  fccfcNotr  *  122A  S*  .95  ppJ  US 
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PORTABLE  QRP  CW  TRANSCEIVER  — l 

DEC.  90  &  JAN.  '91  GST  BY  GARY  BREED  K9AY 


Featurti;  SINGLE-SIGNAL  receiver,  VFO  tuning. 
AGC  for  listening  comfort,  5  Watts  output.  Semi- 
QSK  TR  switching  and  CW  side  tone.  Add  a  battery, 
key  and  antenna  and  you're  on  the  air.  FULL  100% 
KIT  including  a  custom  pre-palnted.  punched  and 
lettered  metal  enclosure.  20.  30,  *0  Meter  available. 

Complete  Kit  Only $15995 

CA  Residents  atid  7  75**  safes  rax.  S&H:  $5.00 

(insurodi  foreign  orders  etfo"  20%.  For  more  info 

ot  price  list;  send  legal  size  BASE  (52tt  to 


A&A  Engineering 


2521  W.  liPalma  WK  «  Anaheim,  CA  92801  *  714-952-21 14 


CIRCLE  109  ON  READER  SERVICE  CARD 


Subscribe  to 
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Call  800-289-0388 


SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satellites  in 
orbit  see 

Learn  how  you  can  benefit  greatly  from  this  exciting  new 
technology.  Send  $30  ($35  air,  $4&  overseas)  for  our 
fantastic  12  diskette  set  oi  professional  quality  copyrighted 
programs  (IBM  type)  that  does  satellite  tracking,  data 
acquisition,  image  processing,  file  conversion  and  much 
more.  Diskette  and  information  package  includes  all 
programs,  sateffrte  views,  C  language  source  code  lor  a 
popular  satelirte  image  acquisition  program,  hardware 
schematics,  catalog  and  oiscount  certificate. 

VANGUARD  Electronic  Labs 

Dept.  A,  1 96-23  Jamaica  Ave. 
Hollrs,  NY  11423    Tel.71 8-468-2720 


I 


-/  Full  Duplex  Autopatch 
^  01 1  Emergency  Access 
S  Reverse  Autopatch  ^Tolt  Restriction 

J  Voice  Mait        /  Voice  ID'S      •  BSR  X10 
/Voice/Tone/DTMF  Paging      ^Scheduler 
^  Links    /Programmable  Courtesy  Tones 
/ Hardware  Logic  I/O       /Real  Time  Clock 
/Morse  Code  Practice        /Remote  Base 

PCRC/Z  Combines  the  power  of  your 
XT/ AT  platform  with  a  high  quality  play  and 
record  voice  digitizer  creating  the  ultimate 
repealer  control Fer.         /z&m-  ^£$$ 

Fax:563-4716  B8S:28&1$1$  900th*3Q 


AMSAT Has  Established  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellites  circling  the  globe  today  to 
participating  in  Amateur  Radio  activities  from  the  Space  Shuttle,  the  benefits  of 
space  based  Amateur  Radio  are  available  to  you  by  becoming  an  AMSAT 
member.  Our  volunteers  design,  build  and  launch  state- of-the-art  satehtes  for  use 
by  Radio  Amateurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  people  about  space  and  Amateur  Radio,  Most  of  ail,  we  provide  our 
members  with  an  impressive  array  of  member  benefits  including; 

*  Operating  aides  such  as  discounted  tracking  software  and  land  line  BBS, 

•  An  extensive  network  of  volunteers  to  provide  you  local  technical  assistance. 
■  The  AMSAT  Journal,  your  bi-monthly  periodical  devoted  lo  the 

Amateur  Space  program. 

It's  Fun!  It's  Easy!  It's  Exciting! 

JOIN  TODAY.  For  more  information,  call  or  write  for  your  free 
information  packet.  Or  send  your  dues  now,  check  or  charge:  $30  U.S., 
$36  Canada/ Mexico,    $45  all  else.    ($15  Inwards    the  AMSAT  journal j 


AMSAT,  P.  O,  Box  27,  Washington,  D.C.  20044 

(301)  589-6062;  Fax:  (301)  608-3410 
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ALUMINUM 
TOWERS 

Self  supporting  towers  up  to  144  ft.  at  80  mph  winds 
Lasts  practically  forever  -  weather  resistant 


Tapered  models  &  telescoping  "crank  up" 


Fold-over  kits 

Easy  to  assemble  and  install. 


"Call  Today  for  a  Free  Catalog!" 


HEIGHTS  TOWER  SYSTEMS 

9505  Groh  Road  Bdg.  70  E 
Grosse  lie,  Ml  48138 

1-800-745-1780 


Pioneers  in  aluminum  tower 
manufacturing  since  1959 
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Photo  B.  The  quad  shown  fully  collapsed  and  ready  to  be  carried  to 
your  favorite  mountainiop*  Note  the  NT  for  she  comparison. 


the  coax  feed  and  the  matching  network  will 
be  installed  on  that  spreader. 

Cut  the  wires  for  the  driven  and  reflector 
elements  using  the  18-gauge  hookup  wire. 
The  driven  element  should  be  82.5"  (209.6 
cm).  The  reflector  should  be  86.6"  (220.0 
cm). 

Feed  the  reflector  wire  through  the  plastic 
rings  on  the  reflector  spreaders.  Then  strip 
about  1/4"  of  insulation  from  each  end  of 
the  wire  and  solder  the  iwo  ends  together, 
making  a  complete  loop.  Position  the  plastic 
loops  along  the  spreaders  until  you  form  a 
tight*  perfect  square  (it  helps  to  measure  the 
distance  along  each  spreader).  Finally,  light- 
en the  nylon  ties  securely  and  cut  the  tails. 

Construction  of  the  driven  element  is 
more  complex  because  of  the  matching  net- 
work. First,  feed  the  driven  element  wire 
through  the  three  plastic  rings  on  the  driven 
element  spreaders.  Then,  using  a  nylon  tic, 
secure  the  driven  element  wires  to  the 
fourth  spreader,  as  shown  in  Figure  2*  As- 
sembly and  construction  details  of  the 
matching  network  are  also  shown  in  Figure 
2.  Use  caution  when  soldering  to  insure  a 
good  connection  and  to  avoid  overheating 
the  components.  Position  the  wire  into  a 
perfect  square  and  tighten  all  the  nylon  ties, 
cutting  the  tails.  Finally,  secure  the  match- 
ing network  and  coax  to  the  spreader  using 
additional  nylon  ties, 

A  30"  piece  of  PVC  piping  serves  as  a 
short  masi.  Additional  connectors  and 
lengths  of  piping  may  be  added  to  extend 
the  mast  if  desired. 

The  only  remaining  construction  detail  is 
to  trim  the  wooden  spreader  elements.  Prun- 
ing shears  work  very  well,  but  leave  about 
1/2**  of  extra  dowel  in  case  future  adjust* 
merits  are  necessary. 


Adjustments 

Signals  generated   Photo  C.  Close-up  showing  details  of  the  construction  of  the  match- 
by  a  quad  antenna  ing  network. 


arc  polarized.  If  you 

want  vertical  polarization,  the  antenna  feed 
point  must  be  on  one  of  the  horizontal 
spreaders*  Conversely,  if  you  want  horizon- 
tal polarization,  the  antenna  fcedpoint  must 
be  on  either  the  top  or  bottom  spreader.  The 
design  of  this  quad  allows  the  polarization 
to  be  changed  easily — just  twist  the  spread- 
er elements  90  degrees. 

Antenna  matching  is  accomplished  using 
an  SWR  bridge  and  tuning  the  trimmer  ca- 
pacitor to  achieve  the  best  reading. 

To  collapse  the  antenna,  pull  the  PVC 
piping  out  of  the  "T"  connector  Then,  while 
holding  the  wooden  spreader  elements, 
twist  the  PVC  piping  and  connector  90  de- 
grees. The  spreader  elements  will  then  line 
up  in  a  package  about  30  inches  long.  Of 
course,  the  wire  elements  will  hang  loosely 
at  this  point,  but  they  will  stretch  back  into 
shape  when  the  antenna  is  reassembled* 

I  tested  the  antenna  on  several  recent 
hikes.  One  hike  look  me  up  Mt,  Monadnock 
in  southern  New  Hampshire,  and  the  second 
up  Mt.  Aziscoos  in  northwest  Maine.  Per- 
formance was  as  good  as  expected.  The  an- 
tenna fit  easily  into  a  long,  narrow  bag  that  1 
could  wear  like  a  backpack.  Assembly  was 
easy  and  quick,  taking  less  than  two  min- 
utes. And,  best  of  all,  the  signal  reports 
were  outstanding.  Using  less  than  1/2  watt,  I 
was  easily  able  to  work  repealers  60-70 
miles  away  with  full  quieting.  Using  3  watts 
yielded  similar  signal  reports  on  repeaters 
more  than  100  miles  away.  Simplex  was 
funt  too.  The  gain 
and  directivity  at* 
lowed  me  to  block 

Element    Wire 


side  signals  quite  well  and  to  work  selected 
stations  with  ease. 

A  note  of  caution:  This  antenna  was  de- 
signed to  be  very  lightweight  and  portable. 
As  a  result,  it  is  fragile.  The  1/4"  dowels  can 
easily  be  broken,  so  use  care  when  handling 
the  antenna.  Also,  the  antenna  was  designed 
to  be  used  in  lair  weather.  The  capacitor  and 
the  wooden  spreaders  should  not  be  ex- 
posed to  rain  or  moisture.  A  light  coat  of 
spray  lacquer  or  silicone  sealant  would  af- 
ford some  protection.  Finally,  the  capacitor 
can  be  bumped  easily,  causing  the  setting  to 
change.  A  drop  or  two  of  clear  fingernail 
polish  will  "cement"  the  capacitor  at  the 
proper  setting. 

Those  cautions  aside,  the  antenna  per- 
forms extremely  well  and  is  easily  carried 
on  hikes  or  climbs.  I'm  sure  it  will  afford 
much  pleasure  on  your  mountaintopping 
expeditions. 


PARTS  LIST 

1 

2 
1 

3M"  PVC  pipe,  10  ft  Jong 
Couplers  for  3/4'  PVC  pipe 
T  connector  for  3/4'  PVC 

4 

1/4"  x  36"  wooden  dowete  (for  the  spreaders) 

1 
7 
204 
6" 

Package  nylon  ties 

1/2"  plastic  rings  {available  at  craft  stores) 

18-gauge  hookup  wire 

300  ohm  TV  Iwin  lead 

1      Trimmer  capacitor  6-50  pF 
(Radio  Shack  #272  1340) 
Coax  and  connectors 

1/4"   Holes 
For    Spreaders 

•      / 


*T"  Connector 


o 

j 

o 

<S 

O 

Connector 

\ 

\ 

/ 

/ 

Connector 

/ 

3/4"   PVC  Pipe 


15  -  16  inches 


Nylon  Tie 


Trimmer 
Capacitor 
•  -  SO  pF 


300  Ohm  Twin  Lead 
5  \t2w  Long 
Shorted  And   Soldered 
At  End 


\ 


t 


trt"    Dowel 
Spreader 


Element    Wlro 


Figure  I.  Boom  construction. 


Figure  2,  Detail  of  matching  network. 
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Uncle  Wayne's  Bookshelf 


Your  One-Stop  Shopping 

Headquarters 

In  stock  and  ready  to  ship 
direct  to  you. 

Reference  Manuals,  Shortwave  Handbooks, 

ARRL  Books,  Antenna  Handbooks,  UHF/VHF. 

Books  For  Beginners,  Code  Tapes  and 

Software  For  The  Computer. 

Tum  to  pages  94  &  95  to  see  our  current  selection 

Don't  Delay-Call  Today 

Our  order  department  is  just  a  phone  call  away. 

800-234-8458 


EXPERIMENTERS  HF  DIGITAL  COMMUNICATIONS  SYSTEM 

(U-S*  $89+)  (FecASCll.  Baudot,  Amtor,  Morse  Packet  Pactor) 

THE  FABAMP  CARD  (Version  FB1QI  for  IBM  compact.  FB10A  for  Apple  II) 
A  new  low -cost  experimenters  plug-in  card  package,  complete  with  assembly 
language  source  codes  for  the  7  favorite  HF  digital  Tx/Rx  modes  for  the  IBM 
compatibtes  and  Apple  lis 

UNIQUE  DESIGN  FEATURES  ..Built  in  i/o  and  modem.  All  software  generated 
algorithms  for  syncing,  sound/visual  status  for  idles,  control  signals,  iambic 
paddle  Inputs,  split  screen  etc. 

a.  Fabamp  card  [1_]  S89.G0  (IBM  Model  FBlOi)  or  [2_]  $99.00  (Apple  II 

Model  FB10A) 
k  5"  diskette  software  with  shareware  privileges  for  both  tx  and  rx,  at  $12.00 
each  mode. 

1 ]  Anrtor  (link  up,  eavesdrop) 

2 ]  Fee  (100  bauds,  WRUt  error  indications) 

3_]  Selfec.  Navtex  (eavesdrop) 

4_]  Baudot  RTTY  (45-300  fld,  Seical.  WRU) 

5_]  HF  Packet  (300  bds,  monitor) 

6_]  ASCII  (50-300  bds,  parity,  encryption) 

7 ]  Morse  (Autot racking  rx,  iambic  key  input  Farnsworth  trainer,  etc.) 

8_]  New  Pactor  Starter  toolkit  (ASCII  frame/control  sig  txrx) 

<L_J  Novel  Experimenters  "Equal  Time-shared  Synchronous  Duplex  mode" 

(EOSD) 
t  Add  $7.00  per  software  for  beginners  textbook/ti/torial/source  code,  further 
experimentations. 

4  or  [ ]  Special  all  of  a,  b,  c  above  at  $159,00  +  $9.00  airmail  worldwide 

delivery. 

Further  information  welcome. 
Fax  order  to:  Alpharjata  Associates,  Pasir  Panjang 

P.O.  Box  72,  Republic  of  Singapore.  (S9111) 
(fax  no.:  7733503).  Please  send  me  the  Fabamp  system  checked  above, 

c/w  manuals,  cables,  instructions  on  one  month 
guaranteed  refundable  trial  and  one  year  warranty. 

Name: 


Address; 


Total  Payment. 


as  checked. 


(USS  equhr  check,  cfrali  postalMioney  arder  OK} 


ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Commercial,  Public  Safely,  and  Amateuj  Radio 
applications.  Uses  include  Repeater  Identifiers,  Base  Station  Identifiers, 
Beacons,  CW  Memory  Key  era,  etc.  Great  for  FCC.  ID  Gomplrance, 


Miniature  In  sltt.  1.B5M  1?"w0  3b" 

Totally  RF  immune. 

AH  tOTWCtiPi*  made  *iifc  rncrommiatiirE  plug  and  socket  wth  color  coded  witc  attached 

CMOS  microprocessor  tor  low  uoJtage.  tow  cunerfl  ooeraiior  6&2DVDC  umegu^ec  al  6raa 

tow  demon,  low  snpedance  adjustable  sme*M  ootpur  U  to  a  m«$  peak  to  peak 

Crystal  cortnjHKJ  for  h»gh  accuracy 

Tfsnsmitter  PTT  output  {to  key  Transmit  while  10  is  being  sent)  ts  an  open  cofedw 

fanffsro'  rriaE  win  handle  60  VOC  at  300ms 

Field  programmable  with  SUPP1IED  keytnarrj 

Conlirmation  tone  to  indicate  accepted  parameter,  plus  tones  to  indicate  programming  error 

All  programming:  Is  stored  in  a  non-volalile  EEPR0M  which  may  be  altered  at  any  time. 

Message  length  over  200  characters  long. 

Trigger  10  wilh  active  high  or  low 

Intiibtf  ID  mtti  active  high  or  tow  WW  hold  ofl  10  untU  channel  is  c*jt  of  traffic. 

Generates  ?eoeair  courtesy  tone  at  end  rt  user  iranstrussion  ft  enabled 

Doable  svtod  tape  anil  nnurning  nardware  suppled  lor  quick  tTcunrjng 

Operamg  temperartee  range.  -  30  degrees  C  to  +  65  degrees  C 

Ful  one  year  wananty  when  returned  to  me  factory  lor  repae 

Immetisafe  one  day 


Programmable  Features 

*  Eight  programmable,  selectable,  messages. 

*  CW  speed  trom  1  to  99  WPM 

*  ID  interval  timer  ftum  1-99  minutes. 

*  tDtutdatt  term  from  D-99  seconds 

*  CW  tone  frequency  twm  WO  rV  to  3000  h? 

*  Fr-mt  porvh  dfe?  interval  trom  0  to  9  9  seconds 

*  CW  or  U CW  appaSbrf 

$89.95  each 

programming  keyboard  included 


COMMUNICATIONS  SPECIALISTS,  INC. 

425  WEST  TAFT  AVkNUE  *  ORANGE,  CA  sW6"6&  4?96 
(714}  998-30? t  -  FAX  {71 4)  974  34?Q 
Enure  U.S.A.  {8001  B54  0547  *  FAX  (800)  424  3420 


UNIVERSAL  RADIO  HAS  MOVED 


Universal  Radio  has  moved  four  miles  to  its  new  expanded 
location.  We  are  now  onfy  15  minutes  from  downtown  Columbus 
and  the  Columbus  airport.  Visit  our  big  operational  showroom.  We 
carry  all  lines  of  new  and  used  shortwave  and  amateur  equipment 
Get  a  hands-on  look  at  that  new  rig  you  have  been  thinking  about! 


NEW  LOCATION     1 


■j 


BB30  * 


/  Americana  -q 


70 


Tu**rfig  Hud 


Store  Hours 
MorL-Fri.     10:00-5:30 
Thursday    10:00-8:00 
Saturday   10:00-3:00 


HUGE  COMMUNICATIONS  CATALOG 


The.  new  Universal  Radio  100  page  communications  catalog 
covers  everything  that  is  new  for  the  amateur,  shortwave  listener 
and  scanner  enthusiast  Equipment  antennas,  books  and  acces- 
sories are  all  shown  with  prices.  This  informative  publication  is 
available  FREE  by  fourth  class  mail  or  lor  $1  by  first  class  mail. 

Universal  Radio,  Inc. 

6830  Americana  Pkwy. 
Reynoldsburg,  Ohio  43068 

800:431-3939  Orders 
^raniupH  614  866-4267  Information 
e  i  t  *Y1  IfiTH  II 614  866-2339  24  Hour  FAX 


CIRCLE  10  ON  READER  SERVICE  CARD 
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Want  A  Dish? 

Building  your  own  is  easier  than  you  think. 

by  Ralph  E.  Herzler  WA8WBP 


A  homemade  dish  does  not  need  to  be  a 
mathematical  nightmare.  The  literature  is 
full  of  complicated  formulae  thai  supposedly 
tell  you  how  to  construct  the  dish  of  your 
dreams.  You  need  not  be  a  rocket  scientist  to 
cut  through  all  of  this  mish-mash.  Allow  me 
to  take  you  step-by-stcp  through  the  process. 

Calculations  and  Construction 

Hie  usual  first  decision  in  designing  a  dish 
is  to  establish  the  desired  diameter.  The  larger 
the  diameter,  the  greater  the  gain  of  a  dish  an- 
tenna system.  Most  of  us  are  limited  by  physi- 
cal or  other  constraints  to  a  maximum  diame- 
ter. In  my  ease,  the  space  available  on  the  ro- 
tating bar  of  my  satellite  antenna  system  lim- 
ited me  to  a  four-foot  dish.  Since  some  of  my 
QSOs  involved  hams  using  a  dish  of  this  size 
on  the  frequencies  that  1  wanted  {1269  and 
2400  MHz),  1  was  encouraged  to  proceed. 

After  you  determine  a  suitable  diameter, 
the  next  choice  is  the  f/D  ratio,  where  f  is  the 
focal  length  of  the  dish  and  D  is  the  diameter 
already  determined.  The  focal  length  is  the 
distance  from  the  deepest  part  of  the  dish  to 
the  closest  end  of  the  feed  system.  Feed  sys- 
tems may  be  of  several  kinds  and  are  another 
subject.  Suffice  that  the  recommended  f/D  ra- 
tios for  amateur  work  are  between  0,4  and 


i 


/^N 


5 


0-6. 1  chose  0.5,  which  gave  me  a  focal  length 
of  24  inches* 

Knowing  the  focal  length  and  diameter 
makes  it  possible  to  determine  the  depth  of 
the  dish.  The  only  formula  necessary  is:  d  m 
D2/16f,  where  d  is  the  dish  depth,  D  is  the 
dish  diameter,  and  f  is  the  focal  length,  all 
expressed  in  inches.  Thus,  my  four-foot 
dish  with  a  focal  length  of  24  inches  would  be 
48716  x  24  =  6  inches,  that  is  all  there  is  to 
the  math! 

With  guidance  from  Bob  Douglas  W5GEL, 
I  built  a  dish  based  on  these  dimensions  and 
similar  to  the  construction  project  by  Keith 
Berglund  WB5ZDP  published  in  the  May 
1989  issue  of  73  Amateur  Radio  Today  {"In- 
expensive  Mode-L  Dish  Antenna").  Instead  of 
using  a  formula  to  establish  the  paraboloid,  I 
simply  laid  out  a  scale  on  1/2"  plywood  mark- 
ing I"  points  from  zero  to  six  in  one  direction 
and  4"  points  from  zero  to  24  (the  dish  radius) 
in  the  other  dtreciion.  Draw  lines  from  the  ze- 
ro-zero point  to  each  of  the  six  1 "  points.  By 
joining  the  intersection  of  these  lines  and  the 
six  4"  points  on  the  other  axis,  the  contour  of 
half  the  dish  was  established.  See  Figure  L 

Sawing  this  contour  from  the  marked  ply- 
wood will  produce  an  excellent  bending  fix- 
ture, as  shown  in  Photo  A.  I  chose  to  use  alu- 
minum channel  for  the  ribs  and  found 
it,  called  ^half-inch  plywood  channel," 
at  a  local  distributor.  When  one  end  is 
clamped  to  the  fixture,  you  can  easily 
shape  the  channel  to  the  fixture  by  us- 


ing a  rubber  mallet.  There  is  some  springback 
to  the  formed  piece,  which  I  corrected  by 
hand.  If  1  were  to  do  this  again,  1  would  deep- 
en the  curvature  of  the  fixture  enough  to  com- 
pensate for  the  springback.  However,  hand 
correction  is  accurate  enough  for  this  frequen- 
cy range  and  below.  Higher  frequency  opera- 
tion might  be  a  bit  more  fussy. 

In  my  application,  I  fell  it  desirable  to  build 
a  lighter  unit  than  that  described  in  Keith 
Berglund's  article,  while  maintaining  his  ex- 
cellent methods  of  attaching  the  ribs  to  a  hub 
and  providing  means  to  attach  the  1"  and  3/4" 
sections  of  pipe  for  counterbalance  and  feed 
support,  respectively.  The  counterbalance,  in 
my  case,  is  a  24"  length  of  pipe  coupled  to  the 
mounting  flange  with  a  pipe  tee.  The  tee's 
purpose  is  to  introduce  coax  and  other  wiring 
through  a  length  of  3/4"  PVC  pipe  and  carry  it 
to  the  feed  device.  The  length  of  PVC  pipe  is 
such  that  the  hot  end  of  the  feed  device  is  at 
the  focal  point,  in  my  case  24 '\  Each  end  of 
the  PVC  pipe  is  threaded  with  an  extra-long 
thread  to  provide  for  adjustment  to  the  focal 
length.  By  using  this  method  of  supporting  the 
dish  feed,  I  was  successful  in  avoiding  addi- 
tional feed  supports.  However,  be  prepared  for 
your  hardware  man  to  doubt  your  sanity  when 
you  ask  him  to  thread  PVC  pipe,  since  it  is 
usually  glued. 

In  a  further  effort  to  keep  weight  at  a  mini- 
mum, I  cut  pie-shaped  sections  of  1/4"  mesh 
hardware  cloth  to  fit  the  rib  assembly  so  that 
the  factory-finished  edge  forms  the  outer  edge 


Photo  A.  Plywood  bending  fixture. 
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Photo  B.  Hardware  cloth  mesh  attached  to  ribs. 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 


You'll  love  our  numbers 

$36.95  per  1000 

plus  S3.95  shipping  US, 
Bright  Neon  QSLs  that  jump  off  the  wail. 
Black  ink  on  65#  Postcard  Stock  with  six 
Neon  colors  to  choose  from:  Neon  Blue, 
Neon  Purple,  Neon  Lemon,  Neon  Orange* 
Neon  Red,  and  Neon  Pink,  Printed  in  format 
shown,  state  outline  &  logo  Included  at  no 
extra  charge,  (Please  indicate  if  you  want 
ARRL  logo  when  ordering).  Ham  it  up  with 
all  six  Neon  colors,  order  the  Rainbow  Box 
for  only  $4.00  more.  You'll  be  hard  pressed 
to  beat  the  price  while  creating  such 
STAND  OUT  quality. 


lUtHnwifCam-.Ti  i 


AN90KK 

-^h.b   MEET    14      *.  v 


□ 


. 


~^~: 


,Ml1l 


— 7^~ 


lral'"l 


Send  your  check  or  money  order  along  with 
{Printed  or  Typed)  Name,  Address,  (including 
County).  Call  Letters  and    Color  of  Stock 

JO;  BB&W  Printing 

803  N.  Front  Street 
McHenry,  IL  60050 

Custom  job  or  Different  Stock,  No  Problem. 
Call:  (815)385-6005 


43  HOUR 
SHIPPING 


ELENCO  &  HITACHI  &  B+  K  PRODUCTS 

AT  DISCOUNT  PRICES  . 


^  TO  OR0ER 

3        CALL  TOl  L  FH£a 
1-800-2*2-7711 

I  -800-44^-3201  (Can  J 


ELENCO  OSCILLOSCOPES 


I 


S-1325  25MHz      $349 
Dual  Trace  Oscilloscope 

S-134Q  40MHz      $495 
Dual  Trace  Oscilloscope 

S-1360   60MHz 
Dual  Trace.  Delayed  Sweep 

*  Autocode  b*am  %kJbt 

*  BuV-in  compenent  tiMT^ 
■  IrnVsenn'-vity 

*  Dual  tims  tins* 


$775 


B+K  OSCILLOSCOPES 

21  20  -  £0WIHz  Dual  Traca . \  1S6 

Z125  -  ZQMHt  Delayed  Swaep 

154 IB    *0MNi  Dual  Trace 

2160  -  BOMttr  Dv*J  TrdC*.  Dtlkyed  Sweep, 

Dual  Ttm*  Baa* S94& 

2190  -  IOOMHi  Ittm* Traca  Du»J  Tin-*  a*s* 

Ov*fd  S«ga>  S'  19S 

2S22  -  20MHI  /  IQUSs  Sicaco $906 

14+2  -  ZOMttj  Portable  __ f1^» 

i  ##3  -  4QWHi  SallQfy  i  AC  apcaEgti  *ttn 

Curior  A  Headcmls ST.439 

1,0GHz  PORTABLE 

SPECTRUM  ANALYZER 

Mode)  2610        $2,595,95 

■  A&DC  operal  on  (oanery  tidudedl 

■  70  d&  dynvnic  range 

■  RasohJtnftbartMdlial  TOXttr 

■  5CUand75Q^putimptdan» 
{sw*e?i  setedi&ta) 

■  f*«  iundvndh  setting  tor  we*ng  TV  sr/igb 

■  Fietd  eaJibraabw  wfr  internally  gentiratal 
100MH;.  60dB  signals 


Hitachi  Compact  Series  Scopes 

V-212  -  20MNi  Dual  Traca $40B 

SOMHii,  CuTsOrs. f*M 

SOWHi  Okayed  Swt«p $&«fl 

56*9 

»74fl 

K25 


V-525 

V-553 

V-522  - 

V-*22 

V-222 

V-6BO  • 

V-665* 


SOUHe 
4DUH2 
20U*i 
60U-*   C-L-a 
60UMI.DT 


DC  Offset  

DC  Oti&Ai         . 
DCQfts«l  


V-10H    IOOMHi.  CHtfj  Trace  _ 
V-f065A    lOOMHr.  DT.  w<tur»f . 

V- 1 035     IOOMHi  QT.  *KwtQt  _ 

V-1100A 

V-1150 


lOOMHe,  GyagTraco 
IBOMHje.  Ouaa  Trace  _ 


Str0ftS 

_St.3» 

*T,3TS 

Si, 995 


Hitachi  RSO  Series 

RSO's  lean™,  roll  mode   averaging,  save 
memory,  unootfrng.  inrerpotoori.  ore^igoe' 

■ :  ",/sa  MttMMMiJ  i  r-s 

VC-6023  -  KUri*   KUSi SI  .650 

VOS024    SOMMj  23«&fl_  _*1  3*0 

VC-6Q25A  -  SOMrU.  20*45* t2P350 

VC-604SA     tOOMHz.40HS«„  .  C*J 

VC-QT45 


TOOMHz  40MS-U 

rOOMHz.  10QMS':» 


Call 


>igital  Capacitance  Meter 
|P  CIM5UB 

im  $58.95 

■  — -  t  Rwigm 


Digital  LCR  Mei«r 
LC-ieoi 


i  f0-3ead 


Quod  Power  Supply 


F^(*flM*.d. 


$69.95 

Mov  &  si 

■SY  #  M 


Sweep  Function  Generator 
■ith  Fruj  Counter 

$259 

Eferreo 

Model  GF-9026 

Square,  Tng^gle.  Pjjm,  H^mp 
?  la  aWHz.  F  req  Ccuntir   MOM  Hz 
Internal  Linear  ft  Lcgtr:  Swee-p 


Leorn  ?o  luild  and  Program 
Computers  with  ttiti  Kit 

mm 


$129.00 


Vl3D  UtiM  MM  iBHdhM  |«KI  b  tW«k  Mf  !i^Mt 

«o*  wd  wi  a  eoea  ■■  'H'ti1—*-*  ^v±  .= 

rr   Iiritrtn^n     i    --  tW: 


M.u(llme(«f  vritn 
Gl)"  '  Capocitonce  4 

Tronstifor  Taster 

$55  cw-isoob 

-tip»  *3*i,  Qb» 


Triple  Power  Sup pty     XP-620 

Assembled  J  75 

Kit  4sa 

2'c  1f':n-  IA 
1^     4V     I  -2hi-15VfliA 

[M4UJ3CV#1A.| 

and  SV  »  34 

Al  ftti  d*$**d  my  in  Itn  dooi;  pqHnitfH^t 

Ftansiblda 


Rj-nctnn  Genereto* 

-^  aioi 

fWOO 

^^^      S28.95 

Ptpr prfus  sin*,  lrwnpf .  »quaf* 
Kit  F«rtlf*nl  lH/1y1HHr 

S2S.95        AWorFUfiapnhilil* 


ElpncoWide  Bard 
5tgna3  Gen»fa!ors 


FLUKE  MULTIMETERS 


&C0T>*Tneief» 

Model  95 
uodallT 
l0S>rt« 
Uodol  10 
Vooei  1? 


(All  Mfldols  AvailobJe  Call 


SOT*.  TO 
1 1796  00 


TO  SwfMim 

7711 
7*1 

KSartea 


S8S0O 
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AM/FM  Tronsistor 

Radio  Kit 
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$27,95 
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TmerMB4  1/f 
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$135 
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XK-500  Digital   Analog  Trainer 
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S159.95 
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tl»r95  Kit 


124 J  HOSEWOOC,  0EEHFELD.  1  6WH 

fax  (Ofrsao-was  •  <?qbj  5-n-aTTO 


15  DAY  MONEY  BACK  GUARANTEE 
FULL  FACTORY  WABBANTV 
WRITE  FOJ?  F^EE  CATALOG 
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Two  good 
reasons  to  stop 

by  booth  570 

when  you  visit 

Dayton  in  '93 


The  PackeTen    Network 
Switch 

The  PackeTen  Nclwoik  Switch  is  a  stand-atone, 

ftve-fKJrt,  low  power  CISC/KISC  packet  switch/ 
router  designed  exchisivcLv  for  use  with  AX. 25, 
TCP/IP, *nd NETCOM*  wireless  networks. 
-  Port  speeds  as  high  as  4Mbps  possible  with 

throughput  tftln  the  mega-b jt  range 
•  Multiple  RS-422,  RS-212t  and  integral 
1200  or  9600  baud  modems  eliminate  the 
need  for  complex  node -slacks 
■  Integral  conference  bridge  supports  100 
channels*  w  lib  40  users  on  each 


The  PackeTwin™  System 

The  PackeTwin  System  k  a  complete  wireless 
communications  system  for  IBM*  compatible 
PCs  that  provides  ideal  access  to  9600  baud 
packet  radio  networks 

•  Available  with  an  on-board  G3RUH  9600 
baud  modem  and  palm -size  outboard  2\V 
UHF  radio  ( 1200  baud  available) 

•  LTses  the  PC  s  DMA  channels  to  support 
data  rates  as  high  as  1Mbps — eliminating 
the  asynchronous  COM  port  bottleneck 

*  Second  channel  operation  using  RS-232  or 
RS-422  interlace 

*  Includes  free  communications  software 

Whether  y°u  P^in  *°  atletid  D avion  or  not,  be 
sure  to  inquire  about  these  exciting  products  by 
contacting  your  local  distributor,  or,,. 


Gracilis 

the  new  mm*  in  f'a^kzlRndio 


See  us  at 

booths 
570-571 


Gracilis,  Inc. 

623  Palace  Street 

Aurora,  IL  60506 

Ph  (706)  601^BUG/FAX  [706)  844-0183 

Email  info@gfacllfS  com 


Al  trademark*  art  prncerry  ottftttr  respttt**  owfvm 
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of  ihe  dish.  Note  that  these  sec- 
tions may  be  cut  alternately  up 
and  down  from  24"  hardware 
clolh  to  minimize  materia]  us- 
age* The  sections  were  cut 
wide  enough  10  overlap  at  the 
ribs  and  attached  with  #6  sheet 
metal  screws  and  fender  wash- 
ers. No  peripheral  stiffening  is 
necessary  because  the  finished 
edge  is  sufficient  support.  This 
method  of  applying  the  mesh 
also  avoids  many  cuts  and 
scratches.  Photo  B  shows  the 
rib  assembly  with  the  mesh  ap- 
plied to  the  ribs. 

The  Feed  System 

In  choosing  a  feed  system 
for  this  dish,  1  was  confused  bv 
the  complexity  of  Lhe  "feed 
horn"  approach  and  could  not 
visualize  how  both  2.4  GHz 
and  1269  MHz  could  function 
in  the  same  enclosure.  The  ad- 
justment looked  tricky,  and 
having  the  extra  coax  required 
for  matching  at  2.4  GHz  both- 
ered me.  Having  built  several 
helix  antennas,  1  thought  that 
two  concentric  helices  might 
be  possible,  It  certainly  would  simplify  aim- 
ing, compared  to  mounting  two  separate  feeds 
off-center  but  on  the  same  backplate.  In  fact, 
because  Mode  S  aiming  is  so  critical,  skewing 
the  receive  antenna  to  compensate  for  off- 
center  mounting  would  move  the  70  cm  an- 
tenna completely  out  of  alignment.  The  con- 
centric approach  seemed  the  only  way  to  go. 
Boy,  did  thai  raise  some  questions! 

Would  two  helices  mounted  concentrically 
interact?  With  the  2.4  GHz  helix  being  very 
close  to  a  second  harmonic  of  the  1269  helix, 
would  it  pick  up  enough  RP  to  destroy  the  2.4 
GHz  GaAsFET  prcamp  when  Mode  L  was 
being  used?  (1  have  nearly  50  watts  in  that 
Mode  and  it  would  be  within  3/4*'  of  the 


Photo  C  Completed  dish  in  place  on  ihe  rotating  bar. 


smaller  helix,)  Since  1  planned  to  run  my  coax 
and  power  wiring  through  the  support  pipe  for 
the  feed,  would  that  interact  with  the  feed  sys- 
tem? These  were  questions  that  I  could  not 
find  answers  for  I  could  only  try  the  system 
for  real  answers  and,  happily,  all  were  favor- 
able. No  doubt  I  will  be  challenged  from 
some  comer,  but  the  proof  is  that  the  system 
works. 

The  performance  of  this  antenna  system 
exceeded  my  most  optimistic  expectations.  I 
am  able  to  clearly  hear  Mode  S  signals  that 
were  down  in  the  noise  before,  and  my  own 
sienal  on  Mode  L  is  much  stronger  than  it 
was  when  I  used  a  pair  of  13-tum  helix  anten- 
nas. The  finished  dish,  in  place,  is  shown  in 

Photo  C.  The  con- 
struction of  the  feed  is 
quite  simple,  as 
shown  in  the  step-by 
step  photos.  Photo  D 
is  the  7"  diameter 
backplate  with  the 
coax  fittings  in  place. 
Two  9/16"  holes,  ap- 
propriately located  on 
the  periphery  of  the 
helix  coils,  were 
drilled  to  mount  Type 
N  connectors,  and  two 
other  holes  were 
drilled  to  secure  the 
center  tubing.  The 
large  hole  was  cut 
with  a  hole  saw  in  a 
drill  press;  the  others, 
simply  drilled.  The 
coax  fittings  were 
mounted  with  4-40 


Photo  D<  Coax  fittings  in  place 


bolts    into    tapped 


holes.  The  tubing  support  holes  were  tapped 
for  6-32  hardware. 

The  center  support  tubing  is  a  6"  long,  1  - 
1/2"  diameter  PVC  tailpiece  standard  plumb- 
ing fitting  cut  to  3-1/2"  long,  leaving  the 
flange  for  seeuremenL  I  coated  the  flanged 
end  with  PVC  cement,  iaserted  it  in  the  1-1/2" 
hole  and  secured  it  in  place  with  two  6-32 
bolts  and  washers. 

The  2.4  GHz  helix  is  three  turns  of  #14 
wire  wound  as  a  left-hand  thread  on  the  center 
support,  i  secured  the  lower  end  by  carefully 
soldering  it  to  the  innermost  type  N  fitting, 
wound  it  with  1"  spacing  between  turns,  and 
secured  it  at  the  outer  end  by  bending  it  in- 
ward through  a  small  hole  drilled  for  that  pur- 
pose* Photo  E  shows  the  helix  mounted  to  the 
tubing,  A  small  piece  of  brass  shim  stock  is 
soldered  to  the  coil  near  the  backplate  for 
impedance  matching.  A  3/4"  PVC  pipe  thread 
to  cement  joint  adapter  is  inserted  in  the  sup- 
port tubing.  There  is  a  stop  in  this  fitting  to 
keep  ihe  unthreaded  pipe  from  entering  the 
adapter  too  far.  I  removed  ihis  stop  with  a  1" 
drill  and  then  cemented  the  adapter  in  the  out- 
er end  of  the  1-1/2"  tubing,  threaded  end  out. 
This  is  the  support  for  the  entire  feed  system. 
You  now  have  a  2.4  GHz  helix  feed! 

The  1269  MHz  helix  consists  of  two  turns 
of  l/4rt  copper  tubing.  I  wound  this  also  as  a 
left-hand  thread,  three  inches  inside  diameter, 
spaced  2"  between  turns.  One  end  was  drilled 
to  slip  over  the  pin  of  the  coax  fitting  and  then 
the  coil  was  carefully  soldered  in  place.  I  used 
a  piece  of  Lucite  I- 1/2"  i.d.  and  3"  o.d,  to 
support  the  outer  end  of  ihe  1 269  helix.  After 
drilling  a  small  hole  in  the  Lucite,  I  tied  it 
with  several  turns  of  plastic  fishing  line. 

Continued  on  page  35 
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J™       RC-1 000 

Computer  REPEATER 
Concepts  CONTROLLER 


*  Autopatch*  Reverse  Autopatch 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  *  90-Day  Warranty 

Wired  &  Tested  w/  manual .„.  $239.95 


Micro  Computer  Concepts 

1825  East  109th  Ave. 

Tampa,  FL  33612 

S-977-3547 
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ONV  SAFETY  BELTCO. 

P.O.  Box  404  *  Ramsey.  NJ  07446 

800-3455634 

Phone  &  FAX  201  327-2462 


ONV  Safety  Belt  With  Seat  Harness 

$89.95 

OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ONV  Tool  Pouch  $1 5.95 
Add  $4.00  For  Handling  VISA  IWC  CHECK 


ONV  Beit  W/O  Seal  Harness 
S74.95 
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arfSk ,  K&£ 


wrt 


fifltait 


?c  12 


^9  '     MS-DOS  bird  djsk  s  y**i«ro 

Program  Collection 


□  Lsn-Llnfc  sensational  packeT  program  li«  van  2,0 
U  LQG-EQF  ilUt  NCtf  logger  with  Kenwood  rig  control 
U  GooClock  superb  gray  line  program-  HEW  vont  4.6 

□  BAN  DAI  O  III  terrific  propagation  I  o  recasts  r  &  mora 
U  HyperLog  great  logger  with  Cluster  &  rig  support 
U  PC-TRACK  fuH  color  graphics  satellite/oscar  tracked 
OCT  v6  14  besi  known  conltsi  logger  Outstanding! 
J  MAPPER  comprehensive  DX  propagation  >:orecasier 
JHAMCLOCKqer  locar  Hme  arouno  ine  wortd  instantly 
JSuparMomo  learn  or  improve  CW  skills  -  fmlliit 
Q PACKETS  super  m*  packet  program  from  Australia 
QRF  TOOLBOX  easy  menu  tfrwen  amateur  calculator 

TO  ORDER"  Send  check  or  money  order,  specify  S%  of 
37*  disks  Foreign  orders  add  $5  shippfng  Visa/MC  OK 

Texas  residents  add  Si  81  tax  -  Full  30  Day  Warranty 

P.O.Box  92877  -  Southlake,  TX.  -  76092 

817-421-0500 

Write  tr  Call  fir  tur  frti  itftwift  ettilij 
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MORSE  CODE  MUSIC? 


New-Powerful-Breakthrough,  All  43 
Morse  Code  characters  sent  with  a 
rhythmic  beat.  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills. 
Mow  the  secret  is  yours!  order  "THE 
RHYTHM  OF  THE  CODE"™  Version 
II  cassette  today! 

Send  $9.95  and  we'll  pay  the  shipping  to: 

KAWA  PRODUCTIONS 

P.O.  Box  319-ST. 
Weymouth,  MA  02188. 

Check  or  money  order  only.  Wo  ship  all  orders  within 
10  days.  Outside  U.S.A.  please  add  $2,  for  air  mall, 
MA  residents  please  add  5%  sabs  tax. 
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Personal  Code  Explorer 


'.'tm 
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hfc  Novices 

3  lrVI_jS 

Veterans 


-Screen:1 
Scope 


ccive  Digital  Signals 


Copies  FAX.  RTIX  MORSE, 
SJTOR,  PACKET.  and  more 
from  receiver  to  IBM/ PC  CGA, 
EGA.  VGA  screen.  Easy  to  use 
land  install.  Extensive  manual. 


Personal  Code  Explorer  -  $129  SAH  $4 

Free  Brochure.  Call-Wme-Ordcr.  MC/VISA. 

Phone  (414)  241-8144 

*7Htena&uifi  Box  51 3ST.  Thiensville,  Wl  53092 
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RACK  AND  CHASSIS  BOXES 


RACK  BOXES 


CHASSIS  BOXES 
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T77— " 


Att4 
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5ESCOM  INC.  arQOWAFDDRVEHEKDEFSQH  NY  US.  A 
S»i5-4^3  {ORDERS) 900-634 -3457  [TECHNICAL  HELP) 
702-565-3400  FAX  702-565 -482B 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  Master™  real  speech  •  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    •    4- 
channel    receiver   voting   •   clock   time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  #(508)  372-3442 
FAX:  #(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park,  Grovflland,  MA  01834 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


WWfeltEPU  -i. 


•»».<5HfcHl 


puis 


■w^um^^^m  j 


2  meters  220  440 
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Most  Revolutionary  High*Frequency 
Amateur  Radio  Antennas  in  20  years! 

The  FLYTECR AFT™  SFX  Une  of  Moribund 

Vertical  HF  Antennas 

•  5  unique  models  for  40,304  20,  15,  10 
meters,  tiadi  only  9  ft  tall  (10  meter  is 
f  lightly  shorter)   *  Precision  Jnttrul 
wiHind  hela  givct  full-size,  incredible 
performance  -  world-wide  DX  or 
domestic.  •  ft*i«  &«n  everywhere: 
engulvd  -  "Your  vertical  founds 
f  r**U"  czech.  -  ul  ci»*t  bel**v< 
juur  inLenn*  is  only  1  meter*  high!** 

*  Instant  sel-up  wti  r-car  down.  Of  leave 
up  permanently  -  unobtrusive;  ideal 
for  anienna-rcstriaed  areas.  Separate* 
down  lo  4  ft.  ■  Autczuiaa  boast  low 
angle  radiation.  ■  Easiest -To- 1. "*f 
antenna  made!  Lie*  2  shortened  radials 
with  i  ADtALcouj™  -  stretch  than  out 
or  coil  them  up.  ( 10M  use*  3) 

Designed  by  TVs  Emmy-Winning  Steve  Flyte,  K7SF 


Buitl  w.ih  pride  &  sold  worldwide  *•  flytecraft  *usa 


40  thru  15  meters  -  $99.95  e*  10  melers  -  $89.95  ea. 
Add  St>.50  s/l]pci>ni)i].  U.S.       10%  Discount  en  2  or  more. 


5 Klisf action  Guaranteed 
V1SA/MC  PHONE  ORDERS 

805-583*8173 

Mon  LhruFri9A-5P(PT) 


Send  Checks  S  Order 
to:  FLYTBCRArT™ 
P.O.  Box  314] 

Simi  Valley 
CA  93093 
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DESIGN/OPTIMIZE 
YAGIS  FAST  &  EASY 


With  Quickyagi,  the  high-speed  model  mg- 

optimizer  program  used  by  amateurs. 

antenna  manufacturers,  and  government 

agencies  woridwpde. 

■  Unparalleled  speed,  accuracy  &  ease-of- 
use.  •  Design  features  not  found  in  any  other 
modeling  pgrm  -  SWR/impcd.  &  pattern 
bandwidth  charts  'Scaler  *  1 7  el's  to  I  Ghz. 
•  Auto  design.  *  Folded  dipole  •  Optimizes 
gain,  FB,  &  B  W  •  Metric  and  US  ft/in.  •  Prints 
files  &  charts  •  Includes  co-proc/no  co-proc. 
versions.  ■  Too  many  features  to  list  all. 

For  PC/XT/ AT  with  Hertf  CGA/EGA/YG  A  &  640k. 
Call  *ogn  or  purchase  order  required  with  order, 

Quickyagi  v,  2,5.,,. *37.00* 

'Add  $3,00  S&h  ($5.00  outside  US) 
AZ  orders  must  include  5.5%  St.  tax 
US  check  or  MO.  SASE  for  info-pack 


RAI  ENTERPRISES 

4508  North  48th  Drive.  Phoenix.  AZ  85031  USA 


Townsend  Electronics,  Inc- 
urs j  en  ts 

CM.  Howes  Kits 

for 

H.F,  Amateur  Equipment 


"RIG  SAVER" 

H.T.  and  Mobil  Mounts 


5JP« 


THE  WORLD'S  BEST 


in  ham  radio  books  and  publication* 
28  page  catalog  $1,00 
Outside  ISA  $2.00 
1-219*594-3661 

Townsend  Electronics,  Inc. 

Box  415&  *  PlcrcrLorL  IS  4*S«2 
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Qrx 

Continued  from  page  8 

Committee  asked  the  Digital  Committee  to 
look  into  the  issue.  A  meeting  was  held  be- 
tween the  Digital  Committee  and  representa- 
tives of  the  HF  packet  community  in  late 
September  1 992. 

(11.)  A  meeting  of  the  IARU  Region  2 
General  Assembly  (held  In  Curacao,  Nether- 
lands  Antilles)  just  before  the  September 
26th  meeting  between  the  Digital  Committee 
and  HF  packet  enthusiasts  produced  anoth- 
er— substantially  revised — HF  band  plan — 
including  segments  for  automatically  con- 
trolled data  communications. 

(12.)  The  new  IARU  band  plan  provides 
segments  on  each  amateur  HF  band  for  digi- 
tal modes  including  RTTY,  AMTOR,  pack- 
et— defined  as  including  new  systems  such 
as  Clover  and  Factor — but  excluding  facsim- 
ile and  SSTV.  CW  would  continue  to  be  per- 
mitted throughout  all  amateur  bands. 

(13.)  The  League  now  recommends  that: 

(a.)  Amateur  stations  may  be  operated 
under  automatic  control  using  any  accepted 
protocol  for  data  transmissions  within  certain 
small  frequency  segments; 

(b.)  Such  stations  should  be  equipped 
with  a  means  to  limit  transmissions  to  no 
more  than  five  minutes  in  the  event  of  an 
equipment  malfunction  or  interruption  of  con- 
tact with  another  station; 

(a)  Third  party  communications  may  be 
transmitted  under  automatic  control,  using 
any  authorized  emission  mode  [Baudot, 
AMTOR,  ASCII]  provided  that  the  retransmit- 
ted messages  originate  at  a  station  that  is 
being  locally  or  remotely  controlled; 

(d+)  HF  data  operation  should  be  permit- 
ted outside  those  specified  subbands  only 
under  local  control; 

(e+)  The  rule  which  prohibits  automatic 
control  while  transmitting  third  party  traffic 
(except  packet  stations  using  the  AX.25  pro- 
tocol on  the  6  meter  and  shorter  wavelength 
bands)  should  be  changed  so  as  to  permit 
RTTY  and  other  modes  under  automatic 
control  on  HF  frequencies  as  well  as  at  VHF 
and  above. 

The  ARRL  recommends  the  following  new 
Part  97  wording: 

Section  97,109  Station  Control, 

(d,)  When  a  station  is  being  automatically 
controlled,  the  control  operator  need  not  be 
at  the  control  point,  Only  stations  transmit- 
ting RTTY  or  data  emissions,  and  stations 
specifically  designated  elsewhere  in  this 
Part,  may  be  automatically  controlled.  Auto- 
matic control  must  cease  upon  modification 
by  an  EIC  (EngineeHn-Charge)  that  the  sta- 
tion is  transmitting  improperly  or  causing 
harmful  interference  to  other  stations.  Auto- 
matic Control  must  not  be  resumed  without 
prior  approval  of  the  EIC.  RTTY  and  data 
stations  operating  under  automatic  control 
on  frequencies  below  50  MHz  must  use  a 
digital  code  permitted  in  97.309(a)  [Baudot, 
AMTOR  or  ASCII]  of  these  Rules,  and  must 


incorporate  provisions  for  discontinuing 
transmitter  operation  in  the  event  of  malfunc- 
tion, or  interruption  of  communications  with 
another  station, 

(1.)  Stations  transmitting  RTTY  or  data 
may  be  operated  under  automatic  control  in 
the  6  meter  and  shorter  wavelength  bands: 
28.120-28.189  MHz;  24.925-24.930  MHz; 
21,090-21.100  MHz;  18.105-18.110  MHz; 
14.094-14.0995  MHz;  14.1005-14.112  MHz; 
10.140-10.150  MHz;  7*100-7,105  MHz;  or 
3.620-3.635  MHz. 

(2.)  Stations  authorized  by  these  rules  to 
transmit  RTTY  or  data  communications  un- 
der automatic  control  may  transmit  third  par- 
ty communications.  Any  retransmitted  mes- 
sages on  behatf  of  any  third  party  must  origi- 
nate at  a  station  that  is  under  local  or  remote 
control.  TNX  W5YI  Report,  Vol.  15,  Issue  #4, 
February  1 5,  1 993. 

Newcomers  Grow  by 
Another  5%  In  1992  . .  - 
Versus  a  54%  Increase 
in  1991 

The  final  licensing  statistics  are  inl 

Nearly  75%  of  alf  first-time  ham  operators 
chose  the  Code-Free  Technician  path  into 
amateur  radio  during  1992.  The  Novice 
class  continues  to  decline  with  38%  less  be- 
ginners choosing  this  route  than  a  year  ago. 
The  number  of  beginners  leaped  by 
53.8%  in  1991  due  to  the  establishment  of 
no-code  hamming.  In  1992,  there  was  a 
slight  increase:  4.0%  (44.748  vs.  42,660). 
77VX  W5Y1  Report,  Vol  15t  issue  #4t  Febru- 
ary 15t  1993, 

Canadian  No-Code 

The  Basic  No-Code  ham  ticket  came  to 
Canada  in  late  1990.  It  was  responsible 
for  a  5.3%  growth  rate  that  year  and  an- 
other 10%  in  1991.  1992's  figures  show  an 
increase  of  20%  over  1991  through  the  third 
quarter!  There  are  now  about  35,000  ham  li- 
censees in  Canada.  (By  comparison,  there 
are  90,000  licensed  hams  in  California 
alone!)  Amateur  license  fees  in  Canada 
were  also  increased  to  $23  this  year  TNX 
W5Y1  Report,  Vol  75t  Issue  #3,  February  t, 

fVMIh 

TNX  m 

...  to  all  our  contributors!  You  can 

reach  us  by  phone  at  (603)  924-0058,  or  by 
mail  at  73  Magazine,  Route  202  North,  Pe- 
terborough NH  03458.  Or  get  in  touch  with 
us  on  CompuServe  ppn  70310,775;  MCI 
Mail  aWGEPUBM;  or  the  73  BBS  at  (603) 
924-9343  (300-2400  bps).  8  data  bits,  no 
parity,  one  stop  bit.  News  items  that  don't 
make  it  into  73  are  often  put  in  our  other 
monthly  publication,  Radio  Fun.  You  can  al- 
so send  news  items  by  FAX  at  (603)  924- 
9327. 
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Want  A  Dish? 

Continued  from  page  32 

The  I  wo  helices  should  be  tuned  for  mini- 
mum VSWR  on  their  respective  frequencies. 
This  is  done  by  bending  ihe  small  brass 
strips  closer  iot  or  further  from,  the  back- 
plate,  measuring  as  you  go,  The  finished  two 
frequency  helix  feed  and  the  brass 
impedance  marching  strips  are  shown  in 
Photo  R  I  am  fortunate  in  having  a  Bird 
wattmeter  and  slug  for  the  1269  MHz  fre- 
quency for  this  purpose,  I  had  no  equipment 
to  adjust  the  2.4  GHz  helix.  However,  since 
this  is  a  receive  only  frequency  on  OSCAR 
13,  it  is  not  as  critical  as  the  1269  adjust- 
ment, 

I  did  not  include  any  kind  of  isolation  of 
the  2.4  GHz  (SSB  UEK  13)  converter  to  pro- 
tect it  from  the  1269  MHz  RE  This  was  a 
gamble  thai  I  took  after  discussing  it  with 


Gerald  RodskL  SSB's  US  representative, 
Jerry  thought  that  this  unit  was  tuned  tightly 
enough  to  exclude  the  1269  RR  While  I 
was  able  to  get  by  without  protection  for 
the  Mode  S  converter,  a  more  conservative 
approach  would  isolate  it  from  the  Mode  L 
helix  by  a  suitable  RF  relay, 

I  am  grateful  to  Bob  Douglas  W5GEL  for 
his  encouragement  and  counsel  on  my  pro- 
ject and  to  Keith  Berglund  WB5ZDP,  whom 
I  have  never  met,  for  his  excellent  mechani- 
cal design*  Other  data  was  gathered  from  the 
RSGB  VHFIUHF  Manual,  the  ARRL  Hand- 
book, and  heaven  knows  how  many  other 
references.  I  hope  that  this  concept  may  en- 
courage others. 

Note:  A  kit  of  formed ,  and  drilled  parts 
ready  for  assembly  is  available  for  both  Ihe 
dish  and  the  feed  from  Major  a  Corporation, 
408  Liberty  Rd.t  Sturgis  MI  49091;  (616) 
651-6394. 


Photo  E,  Helix  mounted  to  the  tubing. 


Figure  L  Parabola  constructed  graphically. 


Plioto  E  Matching, 


SUPERCONE 


TW 


The  Wideband 
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TX/RX.  10  meter  VHF, 
UHFand  Microwave  bands 


WE  APOLOGIZE 

Due  to  the  tremendous  sales  of  the  Super  cane  we  have  had  lo 
pull  aur  ads  lo  avoid  cjstomer  dissatisfaction  with  lono  deliveries. 
NOW  THAT  STOCK  EXISTS  FOR  IMMEDIATE  DELIVERY  WE  ARE 

BACK  WITH  THE  ORIGINAL  SUPERCONE  AND  SUPERCONE 
PLUS  ATA  REDUCED  PRICE  SB3.S9  FOR  ORIGINAL  SUPERCONE 

*  ARRL  approved,  73 review  in  April  1989  and 
Monitoring  r/me*  review  \t\  Aufjust  1589 

*  Ideal  for  indoor/outdoor  use 

*  Use  either  standing  on  radlals  or  &0"  in  the  air 

■  Only  2  lus. ,  rugged  construction,  no  hollow  tubing* 
US  matte,  5  minutes  to  assemble 

*  Expandle  to  TX/RX  on  all  HF  bands  (Supercone 
Plus)  no  added  radials  needed,  ideal  for 

all  transceivers,  scanners 
■Full  money  back  guarantee 
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1372  Hamony  Court. 

Thousand  Oaks.  CA  91362 

Phone:  8QS497-2OT 
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FOLD-AWAYTRAILER  HITCH  MOUNT 

FOR  KXPIjORER  -  MINI  VANS  -  CHEROKEE  -  RLAZER  -  SlfflirRHAN  -  RRONOO 
AND  MANY  OTHERS  WITH  UVX  UP  OR  F-OI ,D  DOWN  REAR  IXX>R 
SUPER  S1HGNG  MOUNT  FOR  TEXAS  RUG  CATCHER  OR  OTHER  LARGE  HJK  ANTENNA 
KAMI  Y  AND  QVICKLY  FOLDS  DOWN  TO  ALLOW  DOOR  TO  RE  FULLY  OPIiNED_ I 


Henry  AJten  WB5TYD 
SOO-LU^SUG-t   ToJlFree 
903-527-4 153  For  Infoi 

[LA  Systems 
Box  425 

ido  Mills,  TX7513sl 


( >PER  ATING  POSITION  F<  )  LDED  TO  OPEN  DOOR 

flOLTS  TO  TRAILER  HITCH  OR  TO  STEH.  PLATE  UNDER  HUMFERtNOT  INCLUDED) 


Why  Take 
Chances? 


HIGH  QUALITY, 


PLUS- 


EXPEDITED  ORDER 
SERVICE  FOR: 

General  Communication  •  Industry  •  Marine  VHP 

Scanners  •  Amateur  Bands  *  Microprocessor 

Experimental 

Get  your  FREE  1993  Catalog! 
CALL  TOLL  FREE:  WQMAN-XTAL 


P.O.  BOX  06017*  Fori  Myers.  Florida  33906 
(813)936-2397   ^F 
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73  Review 


by  Larry  R.  Antonuk  WB9RRT 


The  j*  Com  Zetel 

600  Smart  Patch 


fCom 

P.O,  Box  1 94 

Ben  Lomond  CA  95005 

Telephone:  (408)  335^9120; 

Fax:(400)335-9121 

Price:  $199.95 


Most  hams,  at  some  point  in  their  develop- 
ment, dream  of  having  an  autopatch.  In 
the  old  days,  before  there  was  a  repeater  on 
every  hilltop,  hams  saved  up  their  money  to 
put  an  autopatch  on  the  local  repeater.  Nowa- 
days, hams  dream  of  having  a  patch  on  their 
base  at  home  so  they  won't  have  to  use  the 
local  repeater,  At  any  rate,  the  convenience  of 
being  able  to  make  a  call  from  the  car,  or 
even  the  drama  of  being  able  to  phone  in  an 
auto  accident,  provide  the  material  for  a  great 
many  ham  daydreams. 

As  with  most  daydreams,  things  go  pretty 
well  until  the  first  "reality  check**  In  this  case, 
the  balloon  pops  at  the  point  where  the  hero 
reaches  for  his  checkbook.  Autopatches 
aren't  cheap.  The  basic  home-brew  variety  is 
cheap  enough — but  you  need  your  own  re- 
peater to  use  one,  Any  patch  smart  enough  to 
be  used  with  a  simplex  base  station  has  a  big 
enough  price  tag  10  scare  off  the  most  imagi- 
native daydrearners— until  now. 

The  j'Com  Zetel  SDP-600  Personal  Au- 
topatch may  not  answer  all  of  your  dreams, 
but  it  will  certainly  take  care  of  your  autopatch 
problems — at  a  reasonable  price.  The  key 
word  here  is  "Personal/  The  SDP-600  is  de- 
signed for  the  basic  needs  of  the  home  user 
It  provides  all  of  the  basic  autopatch  func- 
tions, ptus  the  intelligence  to  perform  simplex 
sampling,  for  just  under  two  hundred  dollars. 
In  addition,  a  few  "frosting  on  the  cake"  fea- 
tures are  thrown  in  as  well. 


Autopatch  Operatic 

In  order  to  understand  the  operation  of  the 
SDP-600,  it  may  help  to  review  basic  au- 
topatch operation.  As  an  example,  an  elec- 
tronic phone  patch  has  to  perform  the  exact 
same  functions  as  that  stateside  ham  running 
phone  patches  on  20  meters  for  those  ser~ 
vicemen  overseas.  First  the  ham  must  estab- 
lish contact  with  the  ham  on  the  other  end. 
She  then  takes  the  phone  off  hook  and  dials 
the  number.  Once  the  situation  is  explained  to 
the  stateside  callee,  the  conversation  begins. 
During  the  conversation,  the  stateside  ham 
must  perform  VOX  (voice  operated  relay) 
functions.  In  other  words,  she  must  wait  until 
one  party  is  done  talking,  and  then  switch  her 
transceiver  into  the  other  mode  until  the  other 
person  finishes  speaking,  etc.,  etc.,  elc.  (On 

36  73  Amateur  Radio  Today  •  April,  1 993 


Mnon-auto"  patches,  the  parties  on  both  end  of 
the  conversation  will  agree  on  a  key  word  that 
lets  the  ham  know  when  she  should  flip  the 
switch.  You  know,  something  like  "I  love  you, 
honey.  OVER/)  Once  the  conversation  is 
over,  she  needs  to  hang  up  the  phone.  If 
she's  a  good  operator,  she'll  even  ID  her  sta- 
tion. 

Those  are  the  bare  minimum  functions  re- 
quired to  perform  a  phone  patch,  whether  on 
20  meters  or  2  meters.  Operation  of  an  auto- 
matic phone  patch  is  very  similar.  Consider 
the  Personal  Autopatch  installed  on  a  simplex 
base  station  at  our  own  home.  Once  we  are 
within  range  of  our  house,  we  take  the  phone 


In  an  ideal  world,  this  type  of  simplex  au- 
topatch would  work  pretty  well.  In  reality, 
some  modifications  to  the  system  need  to  be 
made  since  we're  connecting  a  simplex  sys- 
tem (the  radios)  to  a  duplex  system  (the  tele- 
phone). Simplex  autopatches  usually  fall  into 
two  categories.  The  main  problem  to  be  cir- 
cumvented is  that  of  dealing  with  a  simplex 
mobile  and  base — two  radios  that  can't  talk 
and  listen  at  the  same  time.  One  way  to  get 
around  this  problem  is  called  "sampling."  A 
sampling  autopatch  puts  the  base  station  into 
transmit  at  the  same  lime  the  phone  comes 
off  hook,  transmitting  the  phone  line  audio  to 
the  mobile  user.  In  order  to  tell  if  the  mobile 


i 

* 

1                j-COM  SDP-60O  SIMPLEX/DUPLEX  SMART  PATCH 

S1     S2     S3    REC  TEL  PWR 


ETE  L 


ThepCom  Zetel  SDP-600  Smart  Patch. 


off  the  hook  by  dialing  an  access  code,  and 
the  "*"  sign.  The  SDP-600  responds  with  a 
short  burst  of  dial  tone.  We  dial  our  number, 
followed  by  another  "*"  The  SDP-600  gives 
us  a  confirmation  beep,  and  REDIALS  the 
number  on  the  telephone  line.  When  the 
called  party  answers,  their  voice  triggers  the 
VOX  circuit  in  the  Autopatch,  and  keys  up  the 
base  transmitter  until  they  stop  talking,  The 
mobile  can  then  key  his  transmitter,  which  al- 
lows him  to  talk  to  the  called  party.  This  VOX 
operation  keeps  up  until  the  conversation  is 
finished.  At  this  point,  the  mobile  operator  di- 
als a  "#,"  which  hangs  up  the  phone,  complet- 
ing the  call. 


ever  transmits,  the  patch  simpry  "samples"  the 
receive  channel  by  momentarily  changing 
from  transmit  to  receive.  This  sampie  might 
occur  for  a  quarter  of  a  second,  and  repeat 
every  two  seconds  or  so.  If  the  base  hears  the 
mobile  during  the  sampling  period— by  detect- 
ing carrier,  subaudibfe  tone,  or  audio,  depend* 
ing  on  the  system—it  discontinues  the  trans- 
mit/sample mode  and  goes  into  receive.  It  wiJI 
stay  in  receive,  passing  the  mobile  audio 
down  the  phone  line,  until  the  mobite*s  earner 
drops.  The  base  will  then  go  bacfc  into  trans- 
mit/sample, and  the  landltne  audio  will  be 
transmitted  to  the  mobile.  This  is  an  effective 
system,  and  it  keeps  the  mobile  operator  firm- 


JRC 


Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


1  kW  No-Tune  Power  Amplifier 
48  MOSFETs  Single  Ended  Push-Pull  (SEPP)  Design 
Built-In  Automatic  Antenna  Tuner 
High-Efficiency  Switching  Power  Supply 


The  JRL-2000F  is  the  world's  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRC's  professional 
high-power  radio  transmitters. 
Featuring  a  heavy-duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  1,000  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  antenrteH^urar 
with  memory  capacity  of  1820  char^ 
nels  for  instant  QSY.  Plus  a  high 
efficiency  switching  power  supply 
(80V-264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 


JRC]  0apan  Radio  Co. ., lid. 


430  Park  Ave.  2nd  Floor  New  York.  NY  10022 

Phone:  (212)355  1180  Fax:  (212)319-5227 

Telex :  961114  JAPAN  RADIO  NYK 

CIRCLE  159  ON  READER  SERVJCE  CARD 


ly  in  control  of  the  base  station,  since  he  can 
transmit  a  turn-off  code  at  any  sample  inter- 
val—a couple  of  seconds  at  most,  Unfortu- 
nately, the  sampling  cuts  "holes"  in  the  land- 
line  audio,  making  it  difficult  to  understand  un- 
der marginal  conditions.  In  addition,  the  rapid 
transmit- receive  transitions  of  sampling  sys- 
tems are  best  suited  for  newer  radios  without 
relays— and  radios  that  donl  mind  the  heavier 
duty  cycle. 

The  second  type  of  simplex  system  is 
called  "cross  lockout  VOX,"  This  system  uses 
VOX  circuits  to  key  the  base  transmitter, 
based  on  the  tandline  caller's  audio,  and  to 
keep  the  base  in  receive  when  the  mobile  is 
transmitting.  As  long  as  either  party  continues 
speaking,  they  will  have  control  of  the  sys- 
tem— the  other  party  can't  interrupt  {he  is  ef- 
fectively "locked  out").  The  VOX  system  pro- 
vides for  a  more  natural  flow  of  conversation, 
and  makes  for  more  readable  copy  under 
marginal  conditions.  Its  main  drawback  comes 
from  the  fact  that  the  mobile  operator  has  to 
wait  until  the  landline  caller  has  finished 
speaking  before  he  can  interrupt  or  send  com- 
mands to  disconnect  the  patch*  This  has  inter- 
esting social  and  legal  Implications.  As  an  ex- 
ample, this  means  that  if  your 
pal  launches  off  on  the  five 
minute  story  of  how  he  caught 
that  big  bass  last  week,  forget- 
ting that  he  told  you  the  same 
story  this  morning,  there  isn't  a 
thing  you  can  do  about  it  until 
the  five  minute  story  is  oven 
Likewise,  if  the  person  you're 
talking  to  notices  a  pot  boiling 
over  on  the  stove  and  rushes 
off,  putting  the  phone  down  next  to  the  stereo 
speaker  with  that  Andrew  Dice  Clay  album 
on — well,  we're  in  trouble  here.  More  tikeiy  is 
the  problem  of  the  mobile  operator  getting 
used  to  the  need  for  the  base  carrier  to  drop 
before  he  tries  to  send  commands  to  the  au- 
topatch. This  means  that  rf  you  transmit  your 
phone  number  while  the  base  is  sending  you 
dial  tone  (no  big  deal— I  do  this  on  Ihe  tele- 
phone all  the  time)  the  base  won't  hear  the 
DTMF  tones,  and  you'll  get  a  wrong  number. 
Once  you  do  get  the  wrong  number,  it  will 
probably  be  one  of  those  almost  endless 
recordings  from  the  phone  company  which 
will  keep  the  VOX  keyed  for  a  full  minute,  only 
dropping  for  a  millisecond  just  as  you're  going 
through  heavy  traffic. 

As  in  life,  the  best  answer  is  usually  a  com- 
promise, The  folks  at  j*Com  have  produced  a 
VOX  autopatch  with  an  intermittent  sampling 
feature.  It  works  as  a  normal  VOX  system,  ex- 
cept that  it  samples  right  after  the  landline 
caller  takes  control  of  the  VOX,  and  every  20 
seconds  thereafter.  Each  sample  is  preceded 
by  a  beep  tone  to  let  you  know  that  it's  com- 
ing. ]n  other  words,  you  get  the  smooth  flow  of 
a  VOX  system,  plus  ihe  ability  to  jump  in  and 
wrench  control  of  your  base  station  away  from 
your  foul-mouthed  friends.  What  could  be  sim- 
pler? 

Well,  as  long  as  you  asked,  duplex.  In  a 
duplex  system,  where  both  the  transmitter 
and  receiver  are  active  in  both  the  mobile  and 


the  base,  the  mobile  can  send  tones  any  time 
he  needs  to.  People  can  interrupt  and  be 
heard.  In  those  cases  where  you  might  not 
have  a  duplex  mobile,  the  mode  is  known  as 
half-duplex.  The  repeater  is  still  duplex,  and 
transmits  the  landline  audio  as  long  as  the 
patch  takes  the  phone  off  hook.  The  simplex 
mobile  still  pushes  to  talk,  and  listens  when 
he's  not  talking.  (If  you've  made  a  phone 
patch  on  the  local  repeater  using  your  HT, 
you've  made  a  half-duplex  patch.)  With  the 
proliferation  of  dual-band  mobiles  and  bases 
around,  personal  full-duplex  autopatches  are 
becoming  very  realistic.  This  would  give  you 
the  same  feel  as  an  actual  cellular  phone  con- 
versation— but  due  to  the  Rules  and  Regs, 
you  just  couldn't  talk  about  anything  interest- 
ing or  important!  In  any  case,  the  SDP-600 
can  handle  all  of  these  modes — the  limiting 
factor  is  your  radio. 

Extra  Functions 

In  addition  to  these  basic  features  that 
make  for  a  workable  phone  patch,  the  3DP- 
600  has  a  few  more  functions  that  make  life 
easier.  DTMF  tones  from  the  mobile  are  re* 
cetved,  decoded,  and  re-generated  before  be- 


"tf  you're  looking  for  a  well-built,  full- 
featured  basic  autopatch  for  home  or 

repeater  use,  at  a  price  that  won't 

break  the  bank,  the  j*Com  Zetel  SDP- 

600  could  be  just  the  ticket " 


ing  passed  to  the  phone  line,  in  order  to  en* 
sure  noise-free  tones  at  the  central  office.  An 
access  code  of  up  to  four  digits  can  be  used 
to  prevent  unauthorized  use  of  the  patch.  A 
second  access  code  can  be  set  to  allow  gen- 
eral use  of  the  patch,  but  to  restrict  to!!  calis  to 
authorized  operators.  (If  you're  the  trusting 
type,  these  codes  can  be  programmed  out — 
that  is,  the  unit  will  work  the  same  as  our  ba- 
sic patch  described  above.)  A  reverse  patch 
function  allows  the  patch  to  pick  up  the  line 
when  the  phone  rings,  and  send  a  ring  tone 
out  to  the  mobile,  A  CW  ID  function  lets  the 
user  program  in  his  calfsign,  which  will  then 
be  transmitted  at  the  beginning  and  end  of 
each  conversation.  Timeout  features  are  in- 
corporated as  well.  If  you  drive  out  of  range  of 
your  base  station,  the  Personal  Autopatch  will 
disconnect  after  30  seconds  of  no  activity.  A 
feature  with  a  lot  of  potential  is  the  "control 
output."  This  is  simply  an  open  collector  tran- 
sistor that  is  brought  out  to  the  rear  connector. 
Ifs  activated  with  an  Access  Code  +  *1*  com- 
mand from  the  mobile.  This  output  can  be 
hooked  up  to  a  relay,  which  can  then  control 
anything  you  desire.  You  might  want  to  use  it 
to  enable  or  disable  another  radio  at  the  site, 
or  to  reset  that  troublesome  TNC.  Less  seri- 
ous types  will  want  to  turn  on  the  yard  light 
before  they  pull  into  the  driveway,  or  turn  on 
the  coffee  maker  when  they're  five  miles  from 
home. 

Hook  up  and  installation  of  the  Personal  Au- 


topatch is  very  straightforward.  Ifs  designed  to 
use  the  mike  connector  levels  of  the  average 
rig — mike  level  audio  out,  and  speaker  level 
audio  in.  (This  means  there's  no  need  to  dig 
through  the  radio  to  find  detector  audio,) 
Ground  and  PIT  are  also  needed.  There  are 
four  potentiometers  in  the  unit  to  adjust  in  the 
event  of  unusual  phone  or  radio  levels,  but 
these  are  pre-set  at  the  factory  for  average 
levels.  {The  review  unit  worked  fine  right  out  of 
the  box,  even  considering  the  lousy  phone 
system  here  in  the  New  Hampshire  boon- 
docks.) The  hardest  part  of  the  whole  installa- 
tion will  be  soldering  the  four-conductor  inter- 
connect cable  without  burning  your  fingers. 

Wish  List 

The  only  drawbacks  1  found  with  the  SDP- 
600  were  of  the  "wish  list"  variety,  not  actual 
problems.  For  instance,  the  LEDs  on  the  front 
panel  indicate  radio  audio,  phone  line  audio, 
power,  and  three  status  points,  labeled  S1. 
S2,  and  S3.  These  three  status  LEDs  change 
configuration  as  the  patch  performs  various 
functions,  but  it's  difficult  to  intuit  what  the  var- 
ious combinations  mean.  Examples  are  given 
in  the  manual,  but  a  series  of  more  meaning- 
ful indicators  (OFF-HOOK,  AC- 
CESS CODE  RECEIVED,  PRO- 
GRAMMING MODE)  would  be  very 
helpful,  especially  during  installa- 
tion and  troubleshooting.  There  is 
no  battery  backup  in  the  unit,  so 
any  parameter  programming  is  lost 
in  the  event  of  a  power  failure.  The 
unit  does  revert  to  a  usable  set  of 
^_^^  parameters,  including  the  firmware* 
based  main  access  code,  but  a 
small  back-up  battery  or  a  non- volatile  memo- 
ry arrangement  would  be  a  nice  feature.  (I 
know,  I  know — I  want  Cadillac  features  at  a 
Chevy  price — but  it  doesn't  hurt  to  ask!)  /Fd 
Note:  Beginning  March  1,  1993f  j-Com  wifi  be 
shipping  units  which  include  a  non- volatile 
memory.  In  the  event  of  a  power  failure  or 
when  not  using  ihe  unit  for  fong  periods  of 
time,  these  units  will  retain  the  codes  entered. 
Customers  who  purchased  the  original  units 
should  contact  j^Com  if  they  wish  to  have  the 
upgrade  added  to  their  existing  units.  The 
cost  of  upgrading  has  not  been  determined  at 
this  time,  hut  is  expected  to  be  under  $40.  No 
change  in  the  price  of  the  phone  patch  is  ex- 
pected.} 

in  the  event  of  a  problem  that  the  manual 
can't  answer,  the  technicians  at  j*Com  are 
both  competent  and  friendly.  My  question  con- 
cerning receiver  carrier  detect  was  answered 
quite  promptly.  If  worse  comes  to  worse,  the 
unit  is  covered  by  a  90-day  parts  and  labor 
guarantee,  and  a  30-day  money-back-if-riot- 
satisfied  guarantee. 

The  j*Com  Personal  Autopatch  doesn't 
do  two-tone  paging,  doesn't  have  a  voice 
mailbox  system,  and  won't  do  multiple  RF  link 
control.  It  also  doesn't  cost  two  thousand 
bucks,  If  you're  looking  for  a  well-built, 
full-featured  basic  autopatch  for  home  or  re- 
peater use,  at  a  price  that  won't  break  the 
bank,  the  j*Com  Zetel  SDP-600  could  be  just 
the  ticket. 
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Upda  tes 


Active  Antenna  Using  a  MOSFET 

Refer  to  the  above  articfe  on  page  32  of  the  March  1993  issue. 
While  the  parts  placement  diagram  is  correct,  we  printed  the  PC  board 
pattern  in  reverse.  The  correct  PC  board  pattern  is  shown  in  Figure  1 . 
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Figure  1.  Corrected  parts  placement  diagram  for  the  Active  Antenna, 


Computer  Control  for  the  Ramsey  FTR-146 

Refer  to  the  above  article  on  page  60  of  the  March  1993  issue. 
Same  deal  as  above,  folks.  We  printed  the  PC  board  pattern  back- 
wards. The  correct,  right-side-up  pattern  is  shown  in  Figure  2, 


STANDARD 

AMATEUR     RADIOS 


Now  available  -  The  worlds  finest  amateur 
radios.  Unsurpassed  quality  and  features  make 
STANDARD  the  worlds  most  popular  line  of 
amateur  radios. 


Mini  Deluxe  HTs: 

C168A2meter 
C468  A  450MHz 


Call  For 
Price 


Twin  Band  HTs 

C228  A  2M/220MHz     crni  For 
C528  A  2M/440MHz       **** 
C628 A  440MHz  &  1.2GHz 

C558A  Call  For  Price 

Twin  Band  Mobile 

C5608DA  2M/440MHz 

Call  For  Price 

We  also  have  many  accessories  for 
these  radios  and  most  heath  radios* 
Call  1-800-292-7711  for  details. 


C  &  S  SALES,  INC.  *  1245  Rosewood.  Deerfietd,  IL  60015 

(708)541-0710  •  FAX:  (708)520-0085     WmTE  for  free  catalog 
WE  WILL  NOT  BE  UNDERSOLD      prices  subject  to  chance 


CIRCLE  177  ON  READER  SERVICE  CARD 


Figure  2.  Corrected  parts  placement  diagram  for  "Computer  Control  for  the  Ramsey  FTR- 146.  * 
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Packet  &  computers 


Jeffrey  Sloman  N1EWO 
RQ.  Box  636 
Fmnkfin  IN  46131 

Quiet  Down  Your  Shack, 
Parti 

Answers  to  the  survey  that  first  ap- 
peared in  this  column  a  tew  months 
ago  continue  to  come  in,  but  one 
thing  Is  already  dear:  Two  answers 
top  \t.e  list  of  problems  encountered 
by  hams.  The  first  one — and  the  sub- 
ject Of  this  column — is  RFI  {Radio 
Frequency  Interference)  caused  by  all 
the  computerized  equipment  that  we 
put  in  our  shacks  today.  For  help  with 
The  second  most  common  reply,  "not 
enough  money  to  buy  gear,"  see 
"Never  Say  Die"  in  this  and  previous 
issues  of  73. 

How  Many  Transmitters? 

When  you  count  the  transmitters  in 
your  shack,  do  you  stop  at  the  ra- 
dios? Weil,  even  rf  they  are  not  sup- 
posed to.  computers  and  their  associ- 
ated peripherals  can  put  out  a  pretty 
good  signal  Sometimes  there  is  noth- 
ing you  can  do  about  the  interference. 
Usually,  a  few  simple  techniques  will 
greatly  reduce — If  not  eliminate— the 
noise. 

Before  we  try  to  get  rid  of  it.  lets 
take  a  took  at  where  the  noise  comes 
from.  Microprocessors  are  used  in 
just  about  all  consumer  electronics  to- 
day. They  control  your  VCR,  dock  ra- 
dio, microwave  oven,  and  even  some 
telephones.  Microprocessors  are  se- 
quential devices — they  perform  one 
very  simple  step  after  another.  They 
are  driven  along  the  way  by  a  "clock' 
The  gob  of  the  dock  is  to  regulate  the 
stepping  of  the  processor  This  dock 
is  usually  a  cn/staJ  oscillator,  a  lot  like 
the  circuit  used  in  a  rockbound  rig. 
One  difference,  though,  is  the  output 
waveform,  While  in  radio  design  we 
strive  for  a  clean  sine-wave  output 
from  an  oscillator,  processor  dock  cir- 
cuits are  designed  for  square- wave 
output.  This  is  a  requirement;  you  can 
think  of  each  clock  pulse  as  the 
throwing  of  a  switch.  The  processor 
and  its  support  circuitry  want  nice, 
snappy  switch  throwing  with  definite 
"on*  and  "ofT  states.  The  sine  wave 
just  doesn't  fit  the  bill. 

From  the  RFI  point  of  view,  only  a 
sawtooth  wave  could  be  a  worse 
choice.  The  square  wave  has  lots  of 
harmonics.  This  means  that  not  only 
does  a  square-wave  generator  pro- 
duce a  signal  at  the  intended  frequen- 
cy, but  at  odd  multiples  of  ft  as  well. 
These  signals  can  be  big.  For  exam- 
ple, the  third  harmonic  of  a  square 
wave  is  aboul  a  third  of  the  power  of 
the  fundamental  frequency.  The  fifth 
Is  «200>  the  seventh  .143.  and  It  goes 
on  like  that.  This  may  not  sound  like  a 
lot  of  power,  but  remember  two 
things:  The  first  is  the  inverse  square 
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law.  This  says  that  the  signal  strength 
from  any  source  decreases  at  a  rate 
equal  to  the  square  of  the  distance 
you  are  from  it.  Your  computers  are  in 
your  shack — pretty  close,  huh? 

As  computers  have  become  more 
advanced,  their  clock  rates  have 
gone  up.  While  five  years  ago  a  fast 
machine  had  a  clock  rate  of  10  MHz, 
today's  fast  machine  runs  at  50.  I 
know  from  your  survey  responses 
that  many  of  you  are  running  33  MHz 
machines  in  your  shack.  On  the  other 
hand,  it  is  often  an  older  machine  that 
is  pressed  into  amateur  service. 
These  machines,  with  their  slower 
clocks,  can  be  a  real  annoyance  to 
the  HF  aficionado.  The  clocks  in 
these  machines  range  from  about  4 
to  8  MHz,  with  6  MHz  very  common, 
thanks  to  the  original  IBM  AT  design. 
You  can  see  that  the  harmonic  prod- 
ucts of  these  machines  fail  in  various 
places  in  the  HF  bands.  The  oscilla- 


have  a  machine  that  you  purchased 
lor  home  use,  it  must  be  certified  un- 
der part  15  regulations  for  radio  emis- 
sions. This  will  be  the  case  if  you 
purchase  an  IBM.  Packard  Bell,  Gate- 
way 2000,  Apple  < . ,  you  get  the  idea. 
This  may  not  be  the  case  (probably 
isn't)  if  you  purchase  a  clone  machine 
from  a  local  builder.  Even  though 
these  machines  should  be  certified, 
they  are  most  often  not.  This  doesn't 
mean  that  all  local  done  shops  build 
noisy  machines.  The  lack  of  certifica- 
tion is  usually  due  to  the  lack  of  f  inan- 
clal  resources — lots  of  money! — 
needed  to  get  certification.  The  up- 
shot is  this:  If  you  are  looking  to  buy 
a  machine,  consider  paying  more  for 
a  machine  you  know  will  be  quiet.  If 
you  plan  on  buying  from  a  clone  deal- 
er, spring  tor  the  better  case — this 
will  provide  better  shielding.  Bring 
a  portable  receiver  with  you  (one 
that  operates  where  you  plan  to) 
and  check  the  machine  out.  No  ma- 
chine is  completely  quiet,  and  they 
all  have  certain  peak  output  frequen- 
cies, but  the  receiver  will  fell  you  if 
the  noisy  spots  are  where  you  need 
quiet. 

Another  place  that  paying  extra 


'No  machine  is  completeiy  quiet,  and  they 
ail  have  certain  peak  output  frequencies, 

but  the  receiver  will  tell  you  if  the 
noisy  spots  are  where  you  need  quiet. " 


tors  in  computers  are  always  run  at 
twice  the  desired  clock  rate  and  then 
divided  by  two.  This  means  that  a  6 
MHz  machine  has  a  12  MHz  oscilla- 
tor. 

Other  devices  that  use  micropro- 
cessors can  often  be  more  trouble- 
some than  the  computer  itself.  This  is 
because  these  devices  use  slower 
clocks — 1  or  2  MHz — which  make 
even  more  noise  at  HF  frequencies. 
VTHF  and  UHF  users  are  not  immune 
to  this  problem,  though.  For  example, 
when  I  first  purchased  my  Heath  HK- 
21  "Pocket  Packet"  TNC,  the  oscilla- 
tor In  It  put  out  a  full  quieting  signal  in- 
to the  handheld  to  which  it  was  con- 
nected at  the  incredibly  inconvenient 
frequency  of  145.010  MHz,  You  will 
recognize  this  as  the  primary  packet 
frequency  for  the  US. 

What  to  Do? 

Now  that  you  have  some  idea  of 
the  principal  culprit  in  this  situation, 
let's  take  a  look  at  some  steps  to 
clear  it  up.  Keep  in  mind  that  your  first 
defense  is  good  station  practice. 
Sometimes  the  only  solution  ts  to  buy 
better  equipment  of  one  sod  or  anoth- 
er, but  according  to  the  survey  re- 
sults* this  isn't  a  solution  lor  many  of 
you* 

Pay  the  Price 

The  FCC  has  requirements  that 
cover  microcomputers  and  the 
garbage  that  they  generate.  If  you 
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buys  something  is  in  the  cables  thai 
run  from  the  computer  to  its  peripher- 
als. Cheaper  cables  often  have  poor 
shielding,  which  makes  them  Into  ra- 
diators of  all  sorts  of  junk.  Though  we 
have  been  discussing  the  micropro- 
cessor's clock,  there  are  others  on 
the  peripheral  controllers  that  connect 
to  those  cables,  just  waiting  to  QRM 
your  favorite  frequency. 

What  is  Shielding? 

We  all  know  about  shielded  cable 
and  that  it  is  resistant  to  interference, 
but  how  does  it  work?  The  principle 
behind  shielding  is  the  same  as  for  a 
Faraday  cage,  named  for  British  sci- 
entist Michael  Faraday  (I79t*i867), 
who  discovered  that  if  he  constructed 
a  cage  of  conductive  material  and 
grounded  it — in  England  they  "earth" 
it— there  would  be  no  electro-magnet- 
ic fields  inside  the  cage.  Today,  clas- 
sic Faraday  cages  made  ol  copper 
screen  are  used  in  applications  like 
EMP  (Electro-Magnetic  Pulse)- proof 
rooms,  laboratories  with  instruments 
sensitive  to  EMF,  and  the  like. 

In  the  case  of  cables,  computers, 
and  radios,  the  shielded  jackets  and 
cases  keep  out  the  noise.  But,  note 
the  requirement  to  gmund  the  Fara- 
day cage.  The  cage  works  by  provid- 
ing a  low  inductance  path  to  ground. 
Radio  signals  striking  the  cage  are 
basicaily  "sucked'"  into  the  ground  so 
they  cant  get  past  the  screen  (anoth- 
er British  term). 


Ground  That  Station! 

Okay,  everyone  with  a  good  station 

ground  raise  your  hand.  What.  YOU 
don't  have  a  good  ground?  There  are 
lots  of  reasons  to  get  a  good  RF 
ground  in  your  shack.  What  Is  a  good 
ground?  Well  first,  a  good  ground  is 
NOT  the  thtrd  pin  on  your  electrical 
outlet.  A  good  RF  ground  must  be  a 
low  inductance  path  at  the  frequency 
of  interest.  Just  because  a  ground 
connection  has  DC  continuity  doesn't 
mean  you  have  a  good  ground  for 
your  radios.  A  bad  ground  can  be 
worse  than  none,  since  it  will  work  as 
an  antenna  rather  than  a  path  for  un- 
wanted energy. 

So  what  is  a  good  RF  ground?  You 
will  hear  many  opinions  on  grounding 
practice,  but  here  are  the  basics. 
First,  you  must  have  a  good  earth 
ground  to  use,  This  can  be  accom- 
plished with  three  eight-foot  ground 
rods  about  three  feet  apart.  This  may 
seem  like  a  lot  of  work,  and  it  can  be, 
but  it  will  insure  a  low  inductance  con- 
nection to  the  earth.  If  you  cant  do 
this — because  of  bedrock,  cost,  or 
cause  you're  lazy — get  as  close  as 
possible.  A  single  fou Mooter  is  better 
than  nothing  at  all.  Radio  Shack  car- 
ries decent  ground  rods  in  both 
lengths,  Once  you  have  a  place  to 
connect,  you  need  to  make  the  con- 
nection with  the  shortest  possible 
piece  of  cable  that  will  provide  a  low 
inductance  path, 

OK.  let's  step  back  for  a  second. 
Thai  is  the  third  time  1  mentioned  "low 
inductance.'  What  does  this  mean? 
Inductance  Ls  a  land  of  "electro- mag- 
netic inertia,"  It  is  the  property  of  an 
electronic  component  (in  our  case  a 
piece  of  cable)  that  opposes  changes 
in  current.  Instead  of  the  current  flow- 
ing through  the  component,  it  is 
stored  in  a  magnetic  field  around  the 
component.  The  inductance  of  a  com- 
ponent is  related  to  the  frequency  of 
the  energy  trying  to  pass  I h rough  it.  A 
single  wire  will  have  a  relatively  high 
inductance  at  any  frequency  we  are 
Interested  in,  which  is  why  we  use  a 
cable. 

The  particular  type  of  cable  usually 
used  for  ground  connections  is  known 
as  "bonding  cable."  tt  looks  like  a 
heavy-duty  version  of  the  shield  from 
a  piece  of  RG-8U  coaxial  cable.  This 
cable  is  composed  of  many  smaller 
conductors  woven  together.  This  pro- 
vides the  low  inductance  connection 
we  want  You  can  usually  find  a  spool 
ol  bonding  cable  at  a  reasonable 
price  by  searching  the  tables  at  ham- 
fests.  If  you  must  purchase  it  from  a 
normal  supplier,  make  sure  your  wal- 
let is  full — this  stuff  isn't  cheap. 

Keep  It  Short! 

The  longer  the  distance  to  the 
grounding  rods,  the  less  effective 
your  ground  will  be.  Ideally,  you 
should  locale  your  shack  either  in  the 
basement  or  on  the  first  floor,  where 
the  trip  to  the  ground  rods  is  short. 
This  is  not  always  practical,  though. 
Those  of  you  who  must  run  your 
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Simply  connect  one  of  our  fully  automatic  phone  patches  to 
your  base  station  radio.  Suddenly  your  mobile  and  HT  radios 
can  initiate  and  receive  telephone  calls  without  any  assistance 

MODEL  CS-700:  An  economical  simplex  sampling  patch.  The  operator  is  in 
full  control  at  all  times.  User  selectable  operating  modes:  VOX  Enhanced 
Sampling  or  VOX  Controlled  Sampling,  Features  include  a  9  Phone  number 
Speed-dialer,  Automatic  Sample  Window  Set-up  and  more. 

PRIVATE  PATCH  V:  Offers  four  user  selectable  operating  modes: 
1+  Simplex  VOX  Enhanced  Sampling     2.  Simplex  VOX 
3.  Semi-Duplex    4.  Repeater  Maker. 

In  the  Simplex  VOX  mode,  Private  Patch  V  can  be  used  straight  simplex  or 
through  remotely  located  repeaters  and  only  requires  Mic  jack  and  ext. 
speaker  jack  connections  to  the  base  radio.  Features  include  a  90  Phone 
Number  Speed-Dialer.  Remote  Base  operation  and  more.  Thousands  are  in 
use  worldwide. 


Your 


\0* 


MODEL  CS-800:  A  low  cost  patch  that  operates  either  Full  or  Semi  Duplex. 
Plus  has  built-in  Repeater  Maker.  Use  with  dual  bander  radios  or  connect  to 
your  existing  repeater  for  Full  Duplex  patch.  Also  turns  your  radio  into  a 
powerful  repeater  system  if  desired.  Other  features  include  9  Phone  Number 
Speed-Dialer  and  more. 

MODEL  8200:  Includes  all  features  and  modes  of  Model  CS-800  plus  90 
Phone  number  Speed-Dialer,  Remote  Base  Mode,  DTMF  Selective  Calling 
(other  tones  are  optionally  available),  remotely  programmable  access  codes, 
and  more,  (Also  available  in  desk  top  cabinet).  This  is  the  finest  Full  Duplex 
Patch/ Repeater  Controller  in  the  business!! 

All  Models  Also  Include:  Built-in  user  programming  keyboard  with  digital 
readout  display  (All  features  and  modes  are  user  programmable)  •  Last 
Number  Redial  •  Line  in  use  detect  *  Call  Waiting  •  Automatic  1-800  toll 
override  •  User  programmable  CW  ID  •  Single  or  Multi-Digit  Access/ 
Disconnect  codes  ■  Secret  Toll  Override  Access  Code  •  Hookflash  •  Fully 
Regenerated  Tone  or  Pulse  Dialing  *  Ringout  sounds  like  a  phone  •  Remotely 
controllable  relay  *  Non-volatile  memory  *  Lightning  protection  and  the 
famous  one  year  CSI  Warranty.  When  you  compare  to  brands  C  or  I  you  will 
find  there's  simply  no  competition. 

Call  or  write  for  brochures  and  dealer  information.  —* 
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Joseph  J.  Carr  K4IPV 

P.O.  Box  1099 

Falls  Church  VA  22041 

Using  and  Stabilizing  Var- 
actor  Diodes 

Have  you  tried  to  buy  an  air  vari- 
able capacitor  for  a  receiver  project 
recently?  They  are  very  rare  these 
days.  I've  seen  them  advertised  in 
British  electronics  catalogs,  and  in  an- 
tique radio  supplies  catalogs  in  the 
USA,  but  otherwise  It's  catch  as  catch 
can.  So,  what  to  do?  Well,  it  seems 
that  commercial  radio  manufacturers 
today  use  voltage  variable  capaci- 
tance diodes,  commonly  called  varac- 
torst  for  the  tuning  function.  These 
special  semiconductor  diodes  exhibit 
a  capacitance  across  the  PN  junction 
that  is  a  function  of  the  reverse  bias 
potential  (see  Figure  1). 

The  diode  representations  shown 
In  Figures  1a  ancf  1b  are  in  the  form 
of  PN  Junction  diode  block  diagrams. 
In  the  N-type  region  negative  charge 
carriers  (electrons)  predominate, 
while  In  the  P-type  region  positive 
charge  carriers  (holes)  predominate. 
When  a  reverse  bias  potential  is  ap- 
plied, as  in  Figure  1a.  the  charge  car- 
riers are  pulled  away  from  the  June* 
lion  region  to  form  a  depletion  zone 
that  is  depleted  of  charge  carriers 
(hence  acts  like  an  insulator  or  "di- 
electric"). The  situation  is  the  same  as 
in  a  charged  capacitor;  an  insulator 
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Figure  7.  Varactor  diode  under  two  different  reverse 
bias  conditions, 
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separating  two  electrically  conductive 
regions.  Thus,  a  capacitance  is 
formed  across  the  junction  that  is  a 
function  of  the  width  of  the  depletion 
zone.  And  because  the  size  of  the  de- 
pletion zone  is  a  function  of  applied 
voltage  (compare  Figures  la  arid  1b), 
the  capacitance  of  the  junction  is  also 
a  function  of  applied  voltage ,  A  varac- 
tor is  a  diode  in  which  this  function  is 
enhanced  and  stabilized. 

Figures  2a  and  2b  show  two  com- 
mon circuit  symbols  for  a  varactor 
diode.  In  both  cases,  the  normal 
diode  "arrow*  symbol  is  somehow 
combined  with  a  pair  of  parallel  tines 
representing  a  capacitor  In  some 
cases.  I've  seen  a  variant  on  Figure 
2a  in  which  an  arrow  is  drawn  through 
the  parallel  plates  by  extending  one 
side  of  the  arrow  symbol.  I  suppose 
that's  used  to  indicate  the  property  of 
Variableness." 

Several  different  varactors  are  list' 
ed  in  Table  1 .  Several  of  these  are  al- 
so easily  available  in  the  EGG  and 
NTE  replacement  transistor  lines  sold 
by  parts  houses  that  normally  deal 
with  radio-TV  repair  shops.  Look  up 
the  specs  for  NTE-611  to  NTE-G18,  or 
ECG-611  to  ECG-618  to  see  if  they 
are  appropriate  for  your  application. 
Alt  ern  a  lively,  took  up  the  replace- 
ments for  those  diodes  in  the  table 
from  the  ECG  or  NTE  crossover  di- 
rectories. 

Varactor  Tuning  Circuits 

The  varactor  diode 
wants  to  see  a  voltage 
that  is  proportional  to  the 
desired  capacitance.  Sev- 
eral different  circuits  are 
used  to  provide  this  func- 
tion, some  of  which  are 
shown  in  Figures  3  and  4. 
In  all  cases,  the  tuning 
voltage  must  be  supplied 
from  a  reference  voltage 
source  that  is  very  stable, 
II  is  normally  considered 
good  engineering  practice 
to  provide  +Vref  from  a 
separate  voltage  regulator 
that  serves  only  the  var- 
actor, even  when  the 
maximum  value  of  the 
voltage  is  the  same  as  the 
rest  of  the  circuit  (e.g.  +12 
volts).  Therefore,  always 
use  a  voltage  regulator  to 
provide  the  tuning  voltage 
source  potential.  Most 
varactofs  use  a  maximum 
voltage  around  +30  to  +40 
vottsT  while  many  intend* 
ed  for  car  radio  applica- 
tions are  rated  only  to  +12 
or  +1B  volts  (check!). 

The  simplest  and  prob- 
ably most  popular  circuit 
Is  shown  in  Figure  3a,  In 
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Ftgure  3,  Varactor  diode  tuning  voltage  awaits. 


this  circuit,  a  potentiometer  (R1)  Is 
connected  across  the  Vref  supply,  so 
the  tuning  voltage  (Vt)  is  a  function  of 
the  potentiometer  wiper  position,  In 
many  cases,  a  0.001  uF  to  0.01  \if 
capacitor  is  connected  from  the  wiper 
of  the  potentiometer  to  ground  in  or- 
der to  snuff  any  noise  pulses  so  they 
don't  after  the  tuning  {they  arer  as  far 
as  the  diode  Is  concerned,  valid  tun- 
ing voltage  signals!}.  A  series  current- 
limiting  resistor  (H1),  usually  of  a  val- 
ue between  4.7k  ohms  and  100k 
ohms,  is  used  to  protect  the  diode  in 
case  the  voltage  gets  to  the  breakover 
point,  and  also  to  isolate  its  capaci- 
tance from  the  tuning  circuit  (other- 
wise, CI  would  always  predominate). 
In  many  cases,  a  DC  blocking  capaci- 
tor (C2)  is  needed  to  prevent  the  tun- 
ing voltage  from  affecting  following 
circuits,  or  other  circuit  voltages  from 
affecting  the  varactor 
diode  tuning  voltage. 
From  the  point  in  Figure 
3a  marked  "To  Circuit," 
the  varactor  network  acts 
like  a  variable  capacitor, 

A  variant  circuit  is 
shown  m  Figure  3d-.  In  this 
circuit  the  tuning  voltage 
is  only  a  small  portion  of 
the  reference  voltage. 
Thus,  the  tuning  voltage  is 
produced  by  a  voltage  di- 
vider made  up  ol  three  re- 
sistors: R1,  R2and  R3,  In 


some  cases,  one  or  more  of  the  other 
resistors  will  be  a  trimmer  potentiome- 
ter to  set  the  "fine"  or  "vernier"  fre- 
quency of  the  overall  circuit. 

Regardless  of  which  tuning  circuit 
is  used,  the  resistors,  Including  the 
potentiometer,  should  be  low  temper- 
ature  coefficient  types  in  order  to  re- 
duce thermal  drift.  Ordinary  carbon 
composition  resistors  are  probably 
not  suitable  for  most  applications. 

If  you  wish  to  sweep  a  band  of  fre- 
quencies, i.e.  in  a  sweep  generator  or 
swept  receiver  (e,g,  panadaptor  or 
spectrum  analyzer),  then  replace  the 
+Vref  potential  with  a  sawtooth  wave- 
form. The  sawtooih  waveform  is  a  lin- 
ear ramp  that  rises  to  a  specified 
maximum  voltage,  and  then  drops 
back  to  zero  abruptly.  Unfortunately,  it 
is  rarely  the  case  that  the  sawtooth 
voltage  range,  the  desired  swept  fre- 

Continoed  on  page  44 


2.  Varactor  diode  symbols. 


Packet  &  Computers 

Continued  from  page  40 

ground  connection  from  the  second 
floor  might  try  using  copper  water 
pipe,  which  will  have  lower  induc- 
tance than  any  wire  and  be  cheaper 
than  bonding  cable.  By  the  way,  cop- 
per pipe  makes  an  excellent  substi- 
tute for  ground  *ods  if  you  have  some 
lying  around 

So  you've  got  your  good  earth 
connection,  and  you've  got  your  short 
run  to  your  shack,  now  what?  The 
next  component  that  you  need  is  a 
ground  buss.  The  ideal  grounding 
buss  is  a  flat  piece  of  copper  with 
copper  screws  for  connection  to  it. 
The  point  of  the  ground  buss  is  to  ac~ 
complish  what  is  catieti  a  "star 
ground."  tn  this  scheme,  all  ground 
connections  are  made  to  a  single 
grounding  point  which  is  itself  con* 
nected  to  the  earth.  DO  NOT  "daisy 
Chain"  the  ground  connections  from 
one  piece  of  equipment  to  another. 
This  just  provides  a  palh  for  ground 
loops  and  other  signal  messiness. 
The  star  ground  is  clean  because  the 
path  of  least  resistance  for  RF  and  of- 
fensive signals  is  to  the  earth  and 
NOT  to  other  equipment.  The  reason 
we  use  copper  is  for  Jow  resistance.  It 
is  traditional  and  probably  best;  how* 
ever,  if  you  must  use  something  else 
because  of  cost  or  availability,  it  wili 
still  work. 


Now  youVe  got  a  place  to  connect 
all  of  your  equipment  to  ground  Your 
radios  will  have  a  ground  screw,  no 
problem  there,  but  what  about  the 
computers?  Most  computers  expect 
to  be  grounded  through  the  three-pin 
AC  connection,  but  as  I  said  before, 
this  is  probably  not  a  good  ground  for 
RF.  Next  month  welt  take  a  look  at 
grounding  the  computer  equipment 
and  other  steps  you  can  take  to  re* 
duce  RF!  in  your  shack.  \n  the  mean- 
time, put  in  the  grounding  system. 
Not  only  will  you  get  advantages 
when  you  ground  your  RF  I -gene  rat- 
ing equipment,  youll  also  see  great 
improvements  in  the  performance  of 
your  radios  with  the  new  ground. 

How  to  Contact  Me 

In  addition  to  the  address  at  the 
top  of  the  column,  you  can  use  one  of 
these  electronic  addresses  to  write  to 
me; 

jsloman  ©  bix .  com 

Thts  acidress  is  good  for  anything: 
questions,  answers,  business  or  fun. 

N1 EWO  @N0ARY#NOCAL.CA.U 
SA.NA 

This  address  is  for  fun  only;  no 
business,  please. 

I  look  forward  to  hearing  from  you 
about  this  column  or  any  other  topic 
of  interest.  Please  let  me  know  what 
you  would  Hke  to  read  about,  and  any 
other  comments  that  you  have.  73  de 
N1EWO 
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Cross  Needle  Meters! 


DAIWA 


World famous  Daiwa  Cross-Needle  Meters  eliminate  Ike  major  headache  of 
using  your  antenna  tuner:  the  constant  recatibaration  of  your  VSWR  meter 
-  and  throwing  the  FWD/REV  switch  back  andforth-as  you  change  bands, 
modes  and  power  levels.  With  Cross-Needle  metering,  you  get  hassle-free, 
full  time  powert  reflected  power  and  VSWR  readings  simultaneously  at  a 
glance. 

From  the  originator  of  the  Cross  Needle  meter,  Daiwa  offers  models  to  suit 
every  application,  band  and  power  level . . , 

*  CN410  scries -compact  mobile  HF  and  VHF/UHF  models  (2  power  levels) 
wiifr  custom  backlit  meter  for  easy  &  safe  night  viewing. 

*  CN101  series-far  PEP  and  average  power  reading  base  station  use  with 
models  for  HF  and  VIIF/UHR 

*  Deluxe  NS660  series- with  models  covering  1.8MHz  thru  2.5GHz,  all 
power  levels,  PEP  or  average  reading  wiih  exclusive  multiband 
remote  sensor  capability. 

*  Hi-Tech  DP  800  scries -for  computerized,  fully  automatic  digital  PEP  or 
average  power  reading  inihrec  models  for  LS  thru  525  MHz. 

The  Original  Daiwa  Cross  Needle  Meters.  Often  imitated  but  rmxmz 
duplicated!  Once  you  start  using  one  you'll  wonder  how  you  ever  got 

along  without  it/ 
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A  Packet  Radio  Program 
for  the  Macintosh* 

Written  specifically  fas  Macintosh*  ituH  a  pen  from  DOS) 

System  7  compatible,  32  bit  clean 

Implements  the  full  Mac  uwrr  interface,  including: 

-  Scroll  bars  in  session  windows  (view  previous  traffic) 

-  Edit  menu  with  Undo,  Cuh  Copy  and  Panic  commands 

-  Saving  and  Printing  of  ulL  or  part  of  any  ites&ion  window 

-  User  re-ni/eable  split  windows 

Support  multiple  sirnnltaneous  connections  each  In  in 

own  window 
Change  "channels*  quickly  by  simply  twitching  windows 
Simultaneous  QinfmusMw  and  reception  of  packet* 

in  evety  session  window 
Icons  and  fields  in  each  window  display  that  session's  flatus 

-  Packed  outstanding  and  wrnl,  retries,  round  nip  time 
Stations  Heard  window  displays  the  last  20  stations  heard, 

and  continuously  updates  the  list  while  the  window  is  open 
Monitor  window  decodes  and  shows  all  packet  traffic 
Acts  a*  a  fully  functional  digipeater  iimliiilinu  the  ability  lo 

assign  an  alias 
Operates  with  any  TNC  mat  implement*  KISS  mode 
Full>  compatible  wiib  Aaron  WohJs  Soft  Kiss  and 

Sigma  Design  Associates'  PackciMac  Modem 
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Carr's  corner 
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quency  range,  and  the  varactor  volt- 
age characteristic  are  in  sync  with 
each  other.  For  those  situations  we 
need  to  be  able  to  provide  a  sawtooth 
of  variable  amplitude  to  set  the  sweep 
width  and  a  DC  offset  tuning  voltage 
to  provide  the  center  frequency  func- 
tion. Figure  4  shows  how  this  might 
be  done. 

The  circuit  shown  in  Figure  4  uses 
three  operational  amplifiers  to  provide 
the  combination  tuning  voltage.  Op 
amp  A1  provides  a  variable  amplitude 
sweep  width  control  to  change  the 
sawtooth  amplitude.  If  feedback  resis- 
tor R5  is  made  10k  ohms,  then  the 
output  sawtooth  win  have  the  same 
amplitude  as  the  input  sawtooth.  I! 
higher  or  lower  amplitude  <s  needed, 
then  adjust  the  gain  of  Al  by  select* 
ing  a  different  R5  value:  Gain  = 
-RS/R6  -  -RS/iOk  ohms  (the  "-"  indi- 
cates that  the  circuit  is  an  inverter). 
For  tuning  voltages  to  18  volts,  ordi- 
nary 741s  can  be  used  for  A1  through 
A3. 

Digital  frequency  control  can  be 
accomplished  by  supplying  the  refer- 
ence voltage  (+Vref)  from  a  digital-to 
analog  converter  (DAC)  that  has  a 
voltage  output,  The  binary  number 
applied  to  the  DAC  binary  inputs  will 
set  the  tuning  voltage,  which  in  turn 
sets  the  capacitance  of  the  diode. 
Those  who  wish  to  experiment  with 
low  cost  components  will  find  that  the 
eight-bit  National  DAC0800  series  de- 
vices  (available  in  most  local  parts 
stones  in  the  Jameco  Jim-Pak  display) 
will  provide  256  different  steps  of  volt- 
age {hence  also  of  capacitance  and 
frequency).  An  op  amp  is  recom- 
mended to  convert  the  current  output 
of  the  DACOSOx  to  a  voltage  (the  na- 
tional Linear  Data  Book  gives  exam- 
ple circuits  as  well  as  specs  for  the 
different  devices  in  the  series). 

Temperature  Compensation 

There  is  one  nasty  little  problem 
with  the  varactor  tuning  circuit — the 
thermal  drift  can  be  ho rrib let  Accord- 
ing to  one  source,  the  temperature 
coefficient  of  capacitance  {ppm/xC) 
varied  from  about  30  ppm/xC  at  +Vref 
=  30  volts  to  587  pprn/xC  at  +Vref  -  1 
volt.  Ouch!  There  are  three  approach- 
es to  this  problem:  ignore  it;  use  Fig- 
ure 5  or  Figure  6. 

The  circuit  shown  in  Figure  5  uses 
a  fixed,  regulated  voltage  for  +Vrel, 
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Figure  5,  Simple  diode  (hernial  compensation  circuit. 
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Figure  6.  Using  a  special  varactor  thermal  regulator  IC  device. 


but  passes  it  through  an  ordinary  sili- 
con diode  (D2)  that  is  in  close  thermal 
proximity  to  the  varactor  diode  (so 
they  see  the  same  temperature  envi- 
ronment). When  resistor  R1  is  set  to 
draw  a  current  through  D2  sufficient 
to  get  the  voltage  drop  into  the  0,6 
volt  region,  then  the  output  voltage 


pears  to  be  a  +33  volt  zener  diode 
that  has  a  -2.3  mV/xC  temperature 
coefficient.  It  will  provide  a  nominal 
+33  voft  output  for  all  input  voltages 
(V)  greater  than  34  VDC.  Again,  the 
temperature  stabiitzer  (which  looks 
like  a  diode)  is  placed  in  close  ther- 
mal proximity  to  the  varactor  diode 


"Digital  frequency  control  can  be 
accomplished  by  supplying  the  reference 
voltage  (+Vref)  from  a  digital-to-analog 
converter  (DAC)  that  has  a  voltage  output" 


+Vref  will  track  the  thermal  changes 
to  counteract  the  change  of  capaci- 
tance, In  practice,  R1  can  be  the  tun- 
ing potentiometer  when  diodes  such 
as  lN4l48or  1N914  are  used. 

Figure  6  shows  a  Circuit  using  a 
special  zener  diode  voltage  regulator 
sold  in  Europe  under  both  MVS-460-2 
and  ZTK33B  type  numbers.  It  ap- 
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being  protected.  The  MVS-4B0-2  part 
is  in  a  TO-92-llke  plastic  package, 
while  the  ZTK33B  is  in  the  normal 
glass  diode  package  (similar  to  IN 60 
devices). 

Unfortunately,  the  MVS-460-2  and 
ZTK33B  are  hard  lo  find  in  the  USA.  J 
bought  some  from  Mapiins  Profes- 
sional Supplies  in  England  (PO.  Box 
777,  Rayleigh,  Essex,  SS6  8LUt  Eng- 
land) for  £0.382  each  (as  of  this  writ- 
ing £1  =  $1.57,  but  the  rate  changes 
daily  so  check  before  sending  money 
orders  denominated  in  pounds  ster- 
ling) in  lots  of  25  or  more,  Unfortu- 
nately, with  a  minimum  practical  order 


of  several  pounds  sterling,  plus  a 
shipping  charge  Of  £8  for  USA 
and  Canada,  il  is  besl  to  order  25 
or  so.  This  translates  to  $27,38  or  so, 
if  the  price  still  holds  as  of  publication 
date.  Ordering  from  the  UK  is  reason- 
ably easy.  You  can  get  an  internals  on* 
at  money  order  denominated  in 
pounds  sterling  at  many  banks,  but 
the  fee  might  make  you  puke  (my 
bank  gets  $1 5,  which  is  why  I  opened 
a  UK  checking  account).  Alternatively, 
I  hey  will  accept  Visa,  MasterCard  or 
American  Express  cards.  The  bank 
card  company  will  make  the  currency 
conversion  for  you,  and  they  use  the 
rate  in  effect  on  the  day  they  make 
the  conversion.  I've  used  all  three 
types  of  cards  to  make  purchases 
from  UK  electronic  and  old  book 
dealers  (my  other  passion),  and  have 
experienced  no  problems.  Give  them 
the  card  number  expiration  date 
and  your  signature  authorizing  the 
charge. 

Welt,  that's  thai  for  varactors.  If 
you  want  to  know  more  theoretical 
smoke  about  the  subject,  then  J  rec- 
ommend Motorola  Semiconductor's 
application  note  AN 847  Tuning  Diode 
Design  Techniques"  (Motorola  Techni- 
cal Literature  Distribution  Center, 
POB  20912,  Phoenix.  AZ  85036), 
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voltage  combiner  circuit 
1993 


Table  1 . 

TVpe  No. 

Capacitance  Range 

Tuning  Ratio 

Frequency  Ratio 

1N5139 

6.8  -  47  pF 

2,7-3,4 

1.6-1.8 

MV2101 

6.8- 100  pF 

1,6-3,3 

1.6-1,8 

MMBV105G 

120- 550  pF 

10-14 

3,2  -  3  J 

MV209 

30  pF 

5-6.5 

2,2  -  2*5 

Radio  City  inc. 


•   ■ 


Presents 


The  Digital  Spotlight 


/ 


't\\ 


Ham 
Windows 


ll 


— ■ 


i  T  a  JH  Wl  rt  flu  W  s  " 


This  exciting 
program  lets  you 
control  your 
Kenwood  Radio 
from  your  PC,  Fori 
more  details  see 
page  5A. 


k 

i 

I 
I 

I 


Save 

10% 

*  when  ordered 

with  any 

Kenwood 

product 


Grtt' 


DX  DESKTOP 


DX  Desktop  from  Debco 
Electronics  is  the  first  truly 
integreted  software  and 
hardware  system  to  totally 
manage  your  amateur  radio 
station.  Logging,  DX  cluster 
interface,  awards  management, 
radio  and  rotor  control  all  without 
tieing  up  all  your  serial  ports,  A 
windows  implementation  that 
does  the  work,  while  you  work 
the  DX.  See  page  3 A  for  details. 


Phone 
Hours 


M-F      8  am-8  pm 
Sat.   10am-5pm 

T  .         CST  1 


NEW, .  .  This  exciting  parr  can  put  you  on  9600  Baud 
(optional  board  required)  with  a  fully  synthesized  440 
rig.  Both  the  PK-9G0  and  the  Yaesu  FT-7400  team  up  to 
give  you  extra  excitement  for  1993,  Save  $25  when  you 
order  them  together.  See  page  6 A  for  more  details. 


Save  $25 

when  you  buy 
the  pair 


Catalog 


Check  Us  Out 

*  Warranty  Service 

*  $4  Air  Charge' 

*  Credit  Cards  Accepted 
Extended  Phone  Hours 

*  Orders  Placed  by 

1 :00  pm,  shipped  same  day 


T  up  lo  15  ft>5.  in  Gorrtmefital  USA 


Diskettes  -  Bulk 

Bulk  purchased  Diskettes  in  any 
size  and  density.  Lables  available 
separately. 


31/2"  DSHD  .68 
3  1/2"  DSDD  .43 
51/4"  1.2  M  .36 
5  1/4"  360K  .25 
Lables  .03 
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1A 


Educational 


Ham  Operator        The  tow  Operator  Sothvare  Education 


Software  Spotlight 


/ 


Hi\ 


This  software  ear*  tahe  you  from  your 
Ja-4' rise  nghi  through  to  your  extra  disss 
license.  You  can  take  practice1  exams  made 
up  from  fill  sub- dements  of  g  Question  poo!. 
Or,  hava  the  computer  identify  your  weakest 
3l$as  and  test  you  ort  Iftose,   I  hg  Morse 
Academy  witi  teach  you  morse  cade  character 
by  character  p&sl  20  words  pet  miriuLe.  This 
program  also  includes  a  copy  of  the  FCC  Pm 
37  ftutes  and  Reguiarions  for  Amstetif 
Service  and  both  a5"  and  5  25"  IBM 
Compatible  disKeties, 


Wo  Code  Wain  Radio 

A  PC  ready  computer  aided 
instruction  package  that 
prepares  you  for  tne 
Codeless  Technician  class 
radio  license.  The  system 
comes  on  3-1/2  and  5-1 
inch  discs.  The  system 
presents  the  questions  and 
reviews  your  progress  as  you 
take  practice  exams.  Exams 
can  be  prinied  or  done  "on- 
screen*. 


No-Code  Ham  Radio 


iTTiTimTl 


Bam  Radio 


MASTER  QSO  LOGGING 


Stop  fumbling  through  paper  logs  with 
this  full  feature  logging  program,  ft  will 
allow  you  to  Track  DXCC  countries  and 
zones,  print  lablest  track  QSL'sT  and  print 
QSL  cards  from  the  logged  information. 
The  50  page  manual  glides  you  through 
the  14  accessible  data  fields  and  features 
help  utilities  and  much,  much  more. 
Version  3.16  in  stock 


MFJ  Theory  Tutor 
A  computer  aided  learning  program 
that  teaches  Radio  theory,  A  menu 
driven  PC  program  thats  lets  you 
study  specific  areas  or  the  entire 
poo!.  Text/Graphic  interface  in  color. 
Editions  for  Novice  through  Extra, 


AEA 


PC-Pakratt  It 


\_   THHT_ 

■T" 

Com  Pakratt 
with  FAX 


*>■■■ 


WacRATT 
with  FAX 


PC-PAKRATT! 
THE  23Z/M9X  muHi-mode 
control  program  foi  IhB  23a1 
mbx  is  a  robust  full  featured 
program.  The  program  Is  menu 
and/or  mouse  driven.  The 
PACRATT  IF  features  include; 
Jogging  DO®  Gateway. 
fna*frop.  iKurapie  TNC  fitas. 
Macros.  scml  back  recent 
6urte*s  and  on-scroen  help 
Separate  screens  tor  PacxoL 
teudol,  ASCII,  AMTOR  and 
&IAM  modes.  Parameter 
display  servans  Both  5-1/4  and 
3-1/2  di see  provided.  Supports 
COM  1  -4.  Requires  DOS  3,0  or 
higher, 

Com  Pakratt  with  F#x 

Two  Com  €4  prag  rams  on  plug-**  ROM 

cartridges  undi  he  HS232  to  TTL 

hardware  provide  a.  soft  screen  program 
lor  CW.  Baudot  ASCII.  AUTOR  and 
Packet  The  QSO*  are  buttered  and  tie 
program  supports  dafc  operations.  The 
COM  f  AX  program  All  standard  radio 
lacamilo  formats  VIC  1 525  and  MPS 
001  prNfjrR  aresuprx>rl»d  Fax 
transmissions  are  supported. 

MacRATT  with  FAX 
UacRATT  15  Host  mode  software  thai 
supports  PK  23a,  PK-68  and  07 
MaeRATTs  written  tor  the  MAC  and 

supports  murgpie  wndowe  witfi  acmlrtg 
out  and  paste  ti*tct>on»  The  file  transfer 
stab*  and  I  ™  are  shown  b  a  window 
display  20  MACRO  keys  are  provided 

The  program  is  compel Ibte  with  the 
Macintosh  M2ft  PLUS.  SE  and  MAC  II. 

A  surlttl  cable  is  Included  (51 2e  rcquirus 
an  adapter). 


Kantronics 


ftnpGrffimi 


\m  ■""  Him 


KiinlronJta 

1  w*^!'**iipj*t^eiit^ 


Super  FAX  II 


SuperFax  n 

Weather  F&x  program  Par  (fie  PC  ramlly. 
This  program  requires  a  2.8  or  later  KAM 
or  KPC  fades  TNC.  Staiports  attended 
and  unattended  operations  1 02  601PM 
modn  and  Epson  printer  compafife 
Supports  CGA.EGA.VGA  MCQA  and 
Hercules  graphes  on  Com  i  and  2 

Ho  si  master  11+ 

A  mjliUmode  terminal  program  loi 
the  IBM  PC  and  compatibles.  The 
perfect  program,  lor  the  KAM,  KPC 
and  UataEngme.  Multiple  window; 
■Now  simultaneous  HF'Pactei 
Connects.  Provide*  logging,  contest 
support  We  ttanatari-  Works  on 
Laptops. 


l—,i         r    _miu 


hummus* 


t  r  i-h  i"hTi  ■  a-  nn  -rb-ri— rr— n 


m  j-i^^-ii  ■ 


i  j     i  m  ■ 


■><■■■      'W' 


Host  Master  11+ 


available  for  the  Macintosh  and 
tn*  Commodore, 

PC-Combo  Vw,  2,0 

This  package  contains  i  programs 
for  thfl  tBM  PC  and  compaiible*. 
Supertax  receives  we oPier  tacsimie 
on  CQA  color  graphics  systems, 
Pactarm-PC  is  a  tpr -screen 
larminal  prutj^pn  Inst  sends? 
r  sow  as  K*t  and  tunwy  Set.  Data 
Cornrrr  e  a  Sogpng  aflat-junun 
jemwiat  program  trial  supports 
Mono.  CGA.  EGA,  and  VGA 
systems-  This  program  provides  30 

1  unction  keys  and  8  user 
programmable  buKsrs.  Com  1  and 

2  only. 


Design  Programs 


Physical  Dssfgn  of  Yngf  Afitstmaa 
Packed  with  inidrmrtijaf  i  on  how  to  dw^rjn  or 
jfc*  Yap;  antennas  so  a  tey  can  survive 
di  the  roost  adverse  woaihef  condlions 
Ccv«»r!;  ine  sfructu?aJ  dasJgn  of  eiemer 
Dooms  and  raas.  pfc;s  ma  «JhlU*jJ  d*f*gn 
ofYagiamer-Ras. 

Physical  Design  o(  Ysgi  Antennaz 
SottwMie 

Contains  ispreadshetrO  1d  calculate  element 
ar^as  Irom  section  dimarsi  orts;  Blorfujni 
wind  iUid  Ics  survlujl,  boom  survi^Liil  di  1 1 
lorque  balance,  mrLal  JutViyfl  .  multigjeolton 
rrasi  surviva!,  and  skiplrig  foreground 
^•ctton  gain. 


Morse  Tutors 

OOTEMOftSE  TUTOR 

A  handy  luione  mar  lakes  you  from  beginner  to 
extra  code  speeds.  The  choice  or  FarnswortM  cw 
srnndard  modes.  All  paramocera  am  adjustable 
arKJ  i}(M  retained  boiw H^^S'ons 


CW  SJmutatOF 

The  program  provides  codes 

groups  messages. plaintext 

and  QSO  simulabQftS-  Thete  n 

svan  an  Air  Simutptton  option  wiJf  Q^M  and  poor 

operator  kcjmp, 

AMECO  Complele  Morse  Code 
lor  pie  PC 

Fro^  oldest  and  largnsl  publishar  ol  code  training 
injionals.  A  nsur  Iriondly  menu  tft'iver,  and 
contains  over  IB  options,  The  progrfim  turns  your 
PC  keyboard  into  a  straight  or  tumble  keyer. 
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4  < litre!  Spctlight 


Introducing 


Now 


*  shipping  4/23/93 


DX  DESKTOP 

DX  Desktop  from  Debco  Electronics  is  the  first  truly  integrated 
software  and  hardware  system  to  totally  manage  your  amateur 
radio  station.  Logging,  DX  cluster  interface,  awards 
management,  radio  and  rotor  control  all  without  tying  up  all  your 
serial  ports.  A  windows  implementation  that  does  the  work,  while 
you  work  the  DX, 


DX  data  manager:  Keeps  your  DX  records  and  alerts  you  to  new  band,  zone. 

mode  countries. 

Rarito  Control:  Interfaces  to  most  popular  transceivers. 

Rotor  Control:  Use  your  mouse  or  directly  from  the  packet  spot  to  move  your 

antennas. 

Award  Tracking,  Tracks  DXCC  countries,  bands,  modes,  zones  and  WAS 

Alerts  you  to  needed  stations 

Logging:  A  comprehensive  logging  package  wiiti  browse  and  edit  capability. 

A  windows  3  1  implementation 


Hvn  Windows " 


—  Kenwood 
Ham  Windows 


Ham  Link  and  the  New  IC-737:  This  inew)  combo  brings 
excitment  to  your  hobby,  Never  miss  a  scbeduaJ  or  check  in 
again.  Your  radio  is  as  close  as  your  telephone  with  Ham  Link. 
The  ARE -61  cable  is  used  to  complete  the  interface  to  the  new 
IC-737  H,R  transceiver.  Dynamic  styling  and  features  bring  your 
shade  up  to  date  with  the  Digital  world,  It  CW  is  your  thing,  use 
the  A  RE -80  CW  Link  with  your  Ham  Link,  This  option  alEows  the 
use  of  a  high  speed  keyer  at  the  user  end 


■■■  b 


Options 


Ham  Window* 

Gf  apfrwc  central  of  your  arnaftmr  fadto  station  w4h  Ham  Windows  The  totfNwktam 
monitors,  fie  OX  ouster ,  show*  your  cuthth  log  and  unmiUaa  curpm  DXCG  araJ 
WAZ  award  status.  The  system  also  nseffaces  to  HamBase.  Spot,  work  and  :og  new 
countries,  with  a  the  latest  potnl  and  shoot  technology 

*  MapWinodw  shows  31  regional  maps.  Navlgah*  around  the  world  wilh  your  ttiduso. 

*  Largo  SWL  Erecpency  database. 


ARE-80  CW  Link 
ABE-61  Icom  Cable 
ARE  62  Kenwood  Cable 
ARE-63  Yaesu  Cabfe 


Call  for  price 


Kenwood  Control 

Kenwood  DTwides  a  vanmy  as 
ttmtkJBs  in  ilrl  "iTfimr 
ODfWVi  Qf  afco*  SOnw  L#w£lD 
be  worked  Terrosrtjf 

IF-232C  oonvErts  partonal 
computer  RS532  leveb.  id 
levels  used  with  Transawvers 
such  as:  T5-95Q  senen.TS- 

360  aeries,  TS-690  aeriea,  TS- 
7S0A,  T5-45G  series  arid  Ihe  fl- 
5000. 


Kenwood  T5-B5G  .  IF-232  and  Horn  Windows 


IF- 10  Aa9  A  C  convert? 
pwsonaJ  oomputef  RS232 
tovett  id  levels  used  bv 
the;T5^i40S,T5-680S. 
TS-7tt  tvrriy  and  fte 
TS^94dsena. 


IF-20  allows  4  motNkfs  to 
be  contrafled  and 
operated  from  a  iinrJe 
control  pant  Accessary 
tor:TM-&41*T*l44lA, 
TM-34lAand  TM331A. 


RC-20  this  remote 
DormoHer  ts  used  n 
oonjuncnon  wtih  the  IF-20. 


nc-io  allows  a  stagfa 

mobito  to  be  oouraleti 
iciooKpy,  dCGBSSory  tot' 
TM-241A.TM-331A. 
T1JM41A.TU541A 
TM  £3  ■  A  and  TW-732A 
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Packet  Spotlight 


AEA  DSP-2232  &  Yaesu  FT-736 


Match  a  Yaesu  FT- 
736R  with  the  AEA 
DSP-2232  TNG  to 
operate  in  any  mode 
you  choose-  Add 
new  bands  and  new 
modes  later.  Digital 
communications  at  its 
finest! 


Alinco  DR-1200T  &  AEA  PK-88 


Alinco  DR-1200T  and  AEA  PK-88.  This  package  lets 
you  set  up  a  packet  station  designed  just  for  the  task. 
The  Alinco  outputs  25  watts  so  temperature  build-up  is 
held  to  a  minimum.  The  AEA  PK-88  will  hold  your  in- 
bound mail  even  if  power  has  been  turned  off. 


Kantronics  KPC-3  &  Icom  IC-2iA 


Pocket  Packet 

Don't  miss  out  on  the  action  at  home  or 
away  with  this  light  weight  pair  (it  travels 
easily).  Load  up  the  KPC-3  software  on 
your  lap  top,  and  run  up  to  two  days  on 
the  internal  9  volt  battery.  The  (com  IC-2iA 
supports  your  voice  and  data  needs  in  a 
ompactstze. 


Operator's 
Manual 


|^|Hi'.i;".rj--fii-in' 


DATA 


Kantronics  D4-1 0 

This  voice  and  data  radio 
offers  crystal  control 
precision  on  the  440  MHz 
band.  9600  baud  and 
higher  Backbone 
designers  will  find  this 
radio  a  popular  choice. 


Kantronics  KPC-2 


This  is  a  full  size  1200  baud  packet  controller  with  a  durable  design. 
This  unit  also  supports  WEFAX  using  Supertax-  II  program  for  PC 
compatables. 


Satellite  City ...  Now 


4A 


Rtuii 


Kenwood  TM-741 A 
&  Kantronics  KAMI 


The  Kenwood  TM-741  A  and  Kantronics  KAM  form  the 
core  of  a  dual  gateway  packet  station.  The  open  port  ot 
the  KAM  could  be  used  to  simultaneously  monitor  WEFAX, 
AMTOR,  H.F,  Packet  CW,  ASCII,  or  RTTY.  JScwi  the 
packet  fun  now. 


1  -800-426-2891 

2663  County  Road  I,  Mounds  View,  MN  55112 
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Packet  Spotlight 


The  ever  popular 
Kenwood  TS-850  is 
a  great  match  for 
the  Kantronics  KAM 
all  mode.  Team  this 
HF  up  with  a  TM- 
241 A  and  keep  both 
T.N.C.  ports  busy. 


KENWOOD  TS-850  & 
KANTRONICS  KAM 


AEA  PCB-88 


This  great  little  HT.  teams  up 
with  A.E.A.'s  PCB-88  to  keep 
your  work  space  requirments  tc 
a  minimum.  The  DJ-F1T  is 
cabable  of  5  watts  output  to 
stretch  the  range  of  those 
packet  contacts. 


Alinco  DJ-F1T 


Save  ... 
Save ... 

$25 

a  pair 


AEA  PK-900  &  Yaesu  FT-7400 


I 


-V 


.  I ■'  ■- 


New.  . .  New . . .  New  *  \  This  AEA  and 
Yaesu  combination  will  get  you  on  U.H.F 
packet.  The  FT-7400  offers  all  the  great 
features  found  in  the  FT-2400  for  440  MHZ 
This  teams  up  with  the  all  new  PK-900 
from  AEA,  The  unit  provides  for  an  all 
mode  Dual  gate  way  TNG.  The  options 
include  a  low  cost  9600  baud  plug-in 
FACTOR  firmware,  Grey  scale  FAX  and 
state  machine  DCD  is  standard.  The  PK- 
900  layout  has  a  custom  designed  L.C.D. 
readout  and  custom  die-cast  panel  for 
optimum  use. 


*  order  any 

radio  and  TNC 

and  receive  a 

S25  discount 

on  the  pair 

rough  April 


Radio  City  Computers 

Radio  City  provides  a  complete  line  of  PC  compatible  computers  built  to  your 

specification.  Choose  your  processor,  memory,  disk  configurations,  and  the 

number  of  I'O  ports,  Buitd  a  system  lo  match  your  shack.  Choose  one  of  our 

contigu rations  for  packet  HF  Operation,  or  to  run  a  full  contest  station.  Ask  about 

our  built-in  packet  TNC,  and 

the  DE8CO  integrated 

hardware/software  system  that 

controls  your  radio,  beam 

headings,  cluster  interlace  and 

and  logging  while  you  work  the 

DX.  These  are  solid  metal  mini 

towers  with  250  watt  power 

supplies.  You  can  upgrade 

your  system  as  your  needs 

change  Check  out  digital 

radio,  you' II  never  be  the  same. 


ICOM  IC 

AEA  and  loom  g\v\ 
The  PK-232  MBX 
modes  including  N 
large  readout  and 
entry  ports  to  keep 

-765  &AEAPK-232W 

3  you  proven  performance  in  this  combij 
features  switchable  input  ports,  provide* 
AVTEX  and  AMTEX  The  Icom  IC-765  f 
CW  filtering  standard  The  radio  offers  r 
i  the  front  work  space  clean. 

IBX 

lation. 
;aN 

eatures  a 
ear  data 
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Li  t  k  Spotlight 
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DOS  $  Made  Easy 

This  book  delivers  the  ideal  one-volume  tutorial  on 
the  operating  system's  newest  features  and 
functions,  ft  starts  with  the  fife  system  basics,  works 
through  I/O  and  conjuration  operations,  the  editor, 
and  concludes  wrth  a  discussion  of  hard  disk 
management, 


DOS:  The  Complete  Reference 

This  revised  third  edition  covers  all  DOS  versions  for 
both  MS-DOS  and  PC -DOS  users.  From  an  overview 
of  the  disk  operating  system  to  programming  and  disk 
management  techniques,  each  chapter  begins  with  a 
discussion  of  specific  applications  followed  by  a  list  of 
related  commands.  You'll  also  find  out  about  DOS's 
newest  features. 


DOS  Beyond  640K 

Here's  how  to  break  through  that  annoying  640K  DOS 
memory  barrier.  This  book  shows  DOS  users  how 
they  can  maintain  larger  data  files,  achieve  more 
flexible  multitasking,  and  run  more  powerful 
applications.  Covers  DR  DOS  7.0,  OS/2  2.0  and 
Windows  3. 1 .  Includes  3.5"  disk, 

Learn  DOS  -  Guaranteed! 

Thousands  of  DOS  users  swear  by  this  quick-start 
guide,  some  say  they  never  would  have  learned  how  to 
use  a  computer  without  it.  Logically  organized,  well- 
paced,  and  enhanced  by  lots  of  helpful  review 
exercises,  this  book  teaches  through  a  series  of  bite- 
sized  tutorials  concepts,  commands,  and  techniques 
DOS  newcomers  need  to  get  up  and  running  fast, 


How  to  Get  Started  in  Packet  Radio 
This  is  probably  the  first  packet  book 
written  specifically  for  new  AmaA 
computer  users  who  may  not  be  familiar 
with  communications.  This  book  opr 
with  a  non-technical  descripian  of  packet 
radio  explaining  how  packets  I 
point  to  another  including  communications 
via  satellites.  Then  it  explains! 
and  how  to  hook  it  up    The  bcok 
concludes  with  chapters  on  setlng  up : 
packet  station  ,  operating  netwc- 
portable,  and  high  frequency  oper 


cket  Radio  Prim 
Th         reduction  to  i^e  exciting  new 
world  of  packet  radio  v  any 

beginner  to  get  started  with  the 
minimum  of  fuss,  Detailed,  practical 
advice  on  connecting  up  equipment. 
getting  on  the  a\c,  and  packet 
protocol.  Much  reference 
information  h       jded  as  a  handy 
i  joolemem  to  your  equipment 
manuals^^HH 
packeteer,  this  book  is  for  you! 


gateway  to  Packet  Radio 

This  edition  updates  the  first  and  reveals 
the  new  comapnents  that  are  available 
in  the  packetwrld  today.  This  book 
has  the  answers,  including  the  latest  on 

I  space  communications 


using  packet  radro. 


4$* 


Basic  Packet  Radio 
By  Joe  Kasser 

LAN-LINK  Software 

Picture  Not  Available 


SYSTEM 


System  7.7:  The  Complete  Sourcebook 
This  book  just  updated  to  cover  the  System  7  lune- 
up."  QuickTime  enhancements,  and  System  7.1 .  it 
also  contains  more  that  $100  worth  of  money-saving 
coupons  for  System  7  products  and  a  3,5"  disk  with 
dozens  of  great  Macintosh  utilities.  This  book's 
unique  focus  on  the  special  needs  of  organizational 
users  makes  this  book  stand  out. 

Dvorak's  inside  Track  To  The  Mac 

This  book  ts  loaded  with  all  the  goodies,  insights,  and 
tricks  a  Mac  user,  beginner  or  programmer,  couki 
ever  want.  From  Mac  components  to  operating 
systems  (focusing  on  System  7),  multimedia, 
graphics,  and  desktop  publishing,  you'll  find  it  here. 


Includes  one  3.5"  disk. 


isssr 


•  ■-.'■•I 


PROH:  The  Packet  Radio  Operators  Handbook 
With  this  book  you'll  learn  how  to  build  a  packet 
station  with  the  latest  packet  technology,  ft  also 
discusses  building  and  using  a  node,  building  a 
diode  matrix  interfacing  several  nodes,  and  how 
to  build  and  configure  the 
11  Rose"  Switch.  You'll  also 
learn  to  build  a  9600  baud 
packet  station,  packet  trunks, 
backbone  and  networks. 


Prime:  Packet  Radio  is  Made  Easy 

lis  book  gets  you  on  packet  fast  and  easy, 
holding  your  hand  from  the  time  you  take 
your  new  packet  radio  controller  out  of  the 
box  until  you're  on  the  air  and  operating. 
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Beck  Spotlight 
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ntenna  Compendium  Volume , 
An  antenna -kyter  s  feast  of  previously 
on  selecting  antennas,  computer  modeling  batuns  and 

matching  networks  and  many  types  of  popular  and  esoteric 

antennas, 

Antenna  Compendium  Volume  2  Software 

Tin?  tfisksttg  confab     i s-  S ASIC  programs  tn  ABCU  [&xt  format,  nrid 
one  ccmpileo  Pori.^1  program  avowing  j  mart  «xia:v?we  eerier*  q[ 
calcula1 10  responding  BASIC  oounimpart 


ill 


Physical  Design  of  Vagi  Antennas 

Packed  (  ormabon  on  hem  to  design  or  reinforce  Yagj  antennas  &o 

can  survive  in  the  most  adverse  weather  conditions.  Cowers  Hie 


they  can  i 
sTRjctural 


design  of  elements,  booms  and  masts  plus  the  etectneal  design 

Pny&icat  Design  oi  Vagi  Antennas  Software 

]nn:,  •  -fife  (0  tikiuLiiti  «l»"  .  ■  ;rom  snetori  tJimenssflfT-g  $&ro«fTl  Wffld 

ind  IvAl,  boom  ^UrVtVttl  afld  lorque  balance,  rnasl  ntjrvivril.  jpuJUsuCTna  maei 

wrvlvai.  anrf  aluping  foreground  MltKStiori  Sair 


«■ 


vv 


tfeHecf  forts 

The  first  seven  chapters  are  based  on  *  Another 
■  one  of  the  mast  popular  series,  ever  published 
remaining  chapters  contain  new  and  previously 
that  concludes  the  series. 


Reflections  Software 

A  5  25"  dlskorte  tor  the  IBM  PC/XT/AT 

supplements  this  book.  The  programs  am  in 

designing  T  and  pi  networks  and  calculating 

transmission-line  constants  from 

measurements 


Antenna  Impedance  Matching 
Learn  how  to  use  the  Smith  Chart  to  maximize  antenna 
effectiveness  by  minimizing  feed  fine  loss.  With  an 
understanding  erf  this  information  h  antenna  engineers  and 
amateurs  alike  will  find  it  a  relatively  simple  task  to  design 
networks  that  will  yield  optimum  performance. 


Look  at  Reflections" 
■nQST.  The 
unpublished  material 


Set*. 


Getting  Started*.* "  a  series  ot 

figazine 
1  ~ 
ng  Started  in  Ham    _ 

Radio  covers  the  early 
uteres  of  the  new  Ham's 
involvement  in  the  hobby 
including  setting  up  various 
types  of  stations. 

Getting  Started  On  Amateur 
Satellites  is  a  down  to  earth 
guide  to  communicating 
through  the  various  Ham 
satellites  now  in  orbit. 

Getting  Started  in  Packet 
Radio  focuses  on  the  nuts 
and  bolts  of  actually  getting 
on  the  air  and  using  packet. 

Getting  Started  in  DXing  is 

a  springboard  forlhe 
beginner  DXer  that  also 
sharpens  the  skills  of  the 
experienced  DXer. 


Join  The  Packet  Radio  Revolution 


Your  Packet  Companion 

Written  for  the  beginner  in  an  easy  to 
understand  language  and  entertaining 
style.  This  book  explains  how  to  assemble 
your  own  packet  station  and  use  your 
computer  terminal  to  chat  with  other 
packeteers.  Youll  learn  to  send  and 
receive  packet  mail,  hunt  DX  with  packet 
clusters,  and  use  amateur  packet  satellites 
This  book  includes  a  valuable  reference 
section  to  help  you  locate  equipment, 
books-  magazines  and  even  software.  A 
glossary  provides  definitions  lor  common 
packet  terminology. 


satellite 

Experimenter's 
Handbook 

If  you're  new  to 
satellite 

communications,  this 
book  will  help  you  get 
started.  If  you  Ye  an 
expenenced  space 
communicator,  youll 
learn  about  the  latest 
series  of  spacecraft,  the  antennas  and 
radios  needed  to  communicate  through 
them,  and  how  they  were  designed. 


Satellite  Anthology 

By  the  time  you  finish  this  second 
edition  youll  learn  how  to  track 
satellites,  design  and  build  effective 

antennas,  work 
DX  with  AMSAT 
OSCAR  13, 
explore  the 
innovative 
features  of  the 
Microsats,  work 
the  Russian 
"easybirds"  and 
much  morel 


I  HI 


v.  ■-■■-, 


1 


'SATELLITE* 
HANDBOOK 


Weather  Satellite  Handbook 

If  you  have  an  interest  in 
electronics,  meteorology, 
earth  science,  image 
communications,  or  computer 
science  this  is  just  the  book 
for  you  -   Packed  with  projects, 
the  forth  edition  allows  you  to 
get  in  on  the  fun  of  monitoring 
a  variety  of  weather  satellites. 
It's  expanded  and  revised  to 

reflect  today's  weather-fax  satellite 

technology. 

SOFTWARE  AVAILABLE 
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Diskettes  -  Bulk 

Bulk  purchased  diskettes  in  any 
size  and  density,  Lables  available 
separately. 

3  T/2"    DSHD  .68 

3  12"    DSOD  .43 

1 2U     35 

360K     2 
.03 


/fl\ 


AEA  Cables 

IH  Cable  PK-232  to  Kenwood  Handheld 

KM  Cable  PK-232  to  Kenwood  or  Afinco  Handheld 

IM  Cable  PK-232  to  loom  a  pin 

YM  Gabfe  PK-232  to  Yaesu  8  pin 


Authorize 
Factory 
Warranty  Center 


Call  NOW 

for  more 
details! 


r 


We  offer  factory  authorized  warranty  service 
for  (com,  Kenwood  and  Yaesu.  Our  customers 
may  send  any  product  requiring  service  to  us. 
and  we  will  handle  it  for  them.  This  is  a  one- 
stop  service  that  keeps  our  customers  having 
more  fun  then  hassei  in  this  hobby. 

If  you  need  a  custom  cable  for  packet  and 
don't  have  lime  to  make  if,  let  us  do  if  for  you. 
C.A.P.  &  M.A.RiS.  mods  are  also  done  here  for 
authorized  ham's.  All  these  extra  services  are 
available  at  reasonable  rates. 


Power  Strips 

with  and  without  surge 

protectors  stocked  for 

your  convenience 


Connectors 

We  stock  2-8  pin 

microphone  connectors 


Add  a  speaker  or  DC 

adapter  to  your  packet/ 

HT  setup,  Make  your 

hobby  more  enjoyable 
with  accessories  from 

Alinco,  loom, 
Kenwood  &  Yaesu. 


Call  For 


atalog 
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wj  TjJc,-Mir.r>C'Pi«'iNi  M-!ifn<i 


MFJ's  New  TNC/Mic 
Switch 


Just  plug  the  pre-wired  cables  into  your  rig's  microphone  connector 
and  into  your  TNC  and  you're  ready  to  go  -  no  more  hunting  for 
hard-to-find  connectors  and  wiring  up  complicated  cables. 

MFJ-1272B,  for  MFJ  TNC/multhmodes  and  TAPR  TNC-2  dones. 
MFJ-1272BX,  wired  with  connector  for  PK-232 
MFJ-1272BYV,  wired  with  connector  for  KAM,  VHF  Port. 
MFJ-1272BYH,  wired  with  connector  for  KAM,  HF  Port. 
MFJ-1272BZ,  wired  with  connector  for  PK-88. 

Order  the  model  to  suit  your  needs! 


Pre-wired  Radio-to-TNC  Cables 


Alt  MFJ's 


PK-232 


PK-BS 


KAM 


'Icom/Yaesu  HTs 
'Kenwood  HTs 

MFJ  5024 
MFJ- 5026 

MFJ-S024X 
MFJ-5026X 

MFJ5024Z 
MFJ-50262 

MFJ-502YV 
MFJ-5026YV 

Yaestj 

8  pin  Radios 

MFJ-5Q80 

MFJ5060X 

MFJS080Z 

MFJ-5080YV' 
MFJ^BOSOYH1 

*taofn 
Spin  Radios 

MFJ  5084 

MFJ5084X 

MFJ^5084Z 

MFJ5084W 
MFJ-50S4YH* 

Kenwood  Afinoo 
8  pin  Radios 

MFJ  5086 

MFJ  5086 X 

MFJ5066Z 

MFJ5086YV* 
MFJ5G86YHP 

.nolindudeEC-W2A  '  does  noi  rtducfc  2500  Moes  ool  include  25A  A  225A 

*  W  models  conned  VHF  pod  of  KAM.  VH  models  connect  HF  port  of  KAM. 

MFJ  &082,  open  end  cftbh?  with  8-plo  microphone  connector, 

MFJ-5224,  open  end  cablo  lor  loom,  Kenwood,  Yjhj^u  handholds. 

MFJ-622B,  open  end  cabk)  lor  Kenwood  handheld^. 

MFJ -5268,  open  end  en  bio  wtth  8-pin  modular  telephone  plug- 
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Mike  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 

The  Two-Fer 

Mr.  Webster  describes  a  "classic" 
as  being  excellent:  established;  a 
standard;  a  model  of  its  kind.  This 
month  we'll  take  a  break  from  the 
charge  controller  to  work  on  a  simple 
spring  classic;  the  Two-Fer.  Yes,  it 
was  around  for  a  while  and  it's  been 
through  several  changes  since  its 
conception  in  the  QRP  Quarterly.  The 
original  Two-Fer  came  from  Mike 
Michaels  W3TS  and  John  Collins 
KN1R  I  had  my  hand  in  the  first  pro- 
totype PC  boards  and  produced  the 
first  Two-Fer  kits  for  Dayton.  The  kits 
sold  out  in  a  matter  of  minutes. 

Several  different  versions  have  ap- 
peared in  many  articles.  This  is  a 
modification  of  a  mod  iff  cation,  so  to 
speak.  Bryon  Weaver  WU2J  did  the 
modifying  this  time  around.  He 
changed  out  the  FET  used  for  the 
VXO  and  instead  installed  a  common 
transistor.  Notice  that  the  output  tran- 
sistor has  also  been  changed  from  the 
2N3553  to  an  MRF476.  This  is  a  5 
watt  RF  transistor  in  the  flat  pak  style. 


Low  Power  Operation 

The  circuit  will  produce  2  watts  out  on 
14  MHz  with  13  volts  VCC. 

New  Keying  Circuit 

This  time  I  changed  the  keying  cir- 
cuit around .  Connecting  the  jumper  to 
either  the  "Am  or  -B"  connection  on  the 
PC  board  will  determine  how  the  os- 
cillator will  be  keyed. 

With  the  original  Two-Fer,  the  os di- 
lator ran  all  the  time.  The  osciUator 
supplied  the  matching  direct  conver- 
sion receive r  with  the  needed  injection 
for  the  balanced  mixer.  The  matching 
receiver  for  the  Two-Fer  was  a  real 
dog.  Most  builders  of  the  Two-Fer 
simply  did  not  build  the  receiver. 
Therefore,  you  had  to  remove  the 
VCC  from  the  crystal  oscillator  so  you 
could  hear  the  other  station.  Other- 
wise, the  crystal's  frequency  would  be 
heard  in  your  receiver. 

With  this  version  of  the  Two-Fert 
you  can  select  how  you  want  to  fun 
the  crystal  oscillator:  continuous  or 
keyed.  The  output  of  the  VXO  may  be 
coupled  to  a  direct  conversion  receiv- 
er by  a  small- value  capacitor.  Unless 
you  are  planning  on  using  the  oscilla- 
tor to  drive  a  direct  conversion  receiv- 
er mixer  (as  in  the  original  version), 


then  use  the  keyed  osrilaior  configu- 
ration. This  way  you  won't  have  to  do 
any  fancy  VCC  switching  when  going 
from  transmit  to  receive. 

A  capacitor  for  coupling  RF  to  a  re- 
ceiver mixer  may  be  mounted  on  the 
PC  board,  tf  you  don't  plan  on  using 
this  feature  you  may  leave  the  capaci- 
tor out.  But,  by  installing  it,  you  have  a 
dandy  place  to  pick  up  the  output  from 
the  VXO.  I  use  a  frequency  counter 
for  that  digital  readout  feeling  every- 
one is  so  used  to. 


"QRP*  column  to  mute  the  receiver 
and  controi  the  antenna  relay  if  you 
wish.  The  choice  is  up  to  you, 

Construction  ts  quick  and  easy  with 
the  PC  board  from  FAR  circuits.  Of 
course*  you  could  use  just  about  any 
other  method  to  build  the  circuit,  in- 
cluding perl-board.  The  so  called  *ug- 
ly*  construction  would  work  fine,  too. 

Notice  the  use  of  a  ferrite  bead  on 
the  base  lead  of  the  transistor.  Thts 
improves  stability  in  the  PA  under  cer- 
tain conditions,  in  some  models.  I  had 


"Construction  is  quick  and  easy  with  the 
PC  board  from  FAR  circuits.  Of  course,  you 
coutd  use  just  about  any  other  method  to 
buitd  the  circuit,  including  perf-board.  " 


If  you  ^\ave  a  sluggish  crystal  and 
keying  the  oscillator  causes  chirp, 
then  simply  configure  the  oscillator  to 
run  continuously.  Of  course,  you'll 
need  to  remove  the  VCC  during  re* 
ceive,  but  you  won't  be  chirping  CW 
anymore  either! 

Soiid-State  QSK 

This  version  also  has  something 
new:  a  solid-state  QSK  system.  By 
adding  a  small  handful  of  parts  we 
end  up  with  a  no- re  lay  QSK.  Best  of 
all.  you  don't  have  to  include  this  fea- 
ture if  you  don't  want  to!  You  can  use 
the  T/R  controller  shown  in  an  earlier 


no  problem  with  Ihe  PA  stages  run- 
ning away  without  the  bead;  using 
other  transistors  required  installing  the 
bead.  In  either  case,  mount  the  tran- 
sistor as  close  to  the  board  as  possi- 
ble. 

Most  of  the  parts  can  be  picked  up 
from  your  focal  Radio  Shack.  You 
should  be  able  to  build  this  transmitter 
for  less  than  $20t  even  if  you  buy  all 
the  parts  new.  If  you  have  a  weli- 
stuffed  junk  box,  your  total  cost  may 
be  next  to  nothing.  A  junk  box  CB 
would  be  a  good  source  for  the  final 
PA  transistor  and  driver.  In  fact  I've 
used  several  different  types  of  transis- 
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+13.5V 


SWITCH 


TO 
RX  MUTE 
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rp    WU2J    TWO-FER 
TK    80ARD 


l2ft.H   IS   ENCAPSULATED    MINI    INDUCTOR 
FROM    OLD    TV    SET. 

HEAT    SINKS   ARE   USED    ON   DRIVER    t  FINAL 


Rgure  t  Schematic, 
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tors  in  the  final  stage  and  all  seem  to 
work  just  fine.  Some  transistors  I  test- 
ed: 2N3553,  2N3B66,  MRF479.  and 
the  C1909.  I  used  a  2N3866  tor  the 
driver  with  good  results,  too.  A  small 
TO-220  style  heat  sink  Keeps  the 
MRF476  from  overheating,  It  runs  a 
tad  warm,  but  not  hot  to  the  touch. 

Depending  on  the  crystal  you  use, 
you  may  not  need  the  4.7  uH  choke  in 
series  with  the  VXO  capacitor  In  fact, 
one  of  the  rocks  I  have  in  the  junk  box 
would  not  oscillate  with  the  choke  In 
place-  It  you  can  (and  if  you  can  find 
one),  use  a  double 'bearing  variable 
capacitor  for  the  VXO.  That  will  last  a 
lot  longer  than  a  cheaper  version,  and 
wiU  give  you  a  much  smoother  tuning 
action,  too. 

Check  out  the  circuit  by  first  build- 
ing the  switch  and  the  oscillator.  Verify 
operation  by  listening  lo  the  crystal's 
frequency  on  a  receiver,  or  use  a  fre- 
quency counter  Don't  install  the  finaJ 
PA  transistor  yet.  Build  the  driver 
stage  and  test  for  output  hi  that  stage. 
If  you  have  an  RF  probe,  check  lor 
gain  in  the  driver  stage  to  that  from 
the  oscillator  An  oscilloscope  would 
be  an  Ideal  tool  to  check  for  gain  in 
this  stage. 

If  everything  checks  out,  then  in* 
stall  the  PA  transistor.  Monitor  the 
transmitter's  current  and.  with  the  out- 
put going  into  a  dummy  load,  key  the 
rig.  You  should  see  about  2  watts  of 
RF  with  13  volts  DC  applied.  My  ver- 
sion demanded  360  mA  from  the  pow- 
er supply. 

With  the  rig  still  connected  to  the 
dummy  load,  verify  the  operation  of 
the  VXO  by  listening  to  your  signal  on 
the  receiver.  Your  frequency  counter 
would  be  helpful  here  so  you  know 
exactly  how  much  spread  your  crystal 
combination  produces. 

The  values  for  the  output  filter  are 
for  the  20  meter  band.  I  put  one  of 
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these  rigs  on  my  favorite  band,  30 
meters,  by  changing  the  output  filter.  I 
did  not  change  the  driver  transformer 
at  all.  The  rig  works  just  fine  on  30 
meters  as  well  as  on  the  20  meter 
band.  \  did  noi  use  the  QSK  feature 
as  I  use  my  T/R  controller  Instead,  I 
see  no  reason  why  one  could  not  put 
this  rig  on  any  other  band,  with  the  ex- 
ception of  10  meters,  by  changing  the 


Figure  2.  PC  board  and  parts  placement. 

values  of  the  output  filter. 

Even  though  this  is  simple  project, 
some  of  the  parts  may  be  hard  to 
come  by.  KA7QJY  Components  at 
P.O.  Box  3893,  Logan  UT  84323  has 
everything  you  need  to  get  this  rig  up 
and  running.  Send  him  a  large  5ASE 
for  his  part  price  lists.  Of  course,  a  PC 
board  for  the  prefect  is  available  from 
FAR  Circuits.  1 8N640  Field  Court, 


Dundee  IL  60118,  PC  boards  are 
$4,50  plus  $1 ,50  S  &  H. 

For  something  as  simple  as  a 
handful  of  transistors,  the  Two-Fer  in 
all  its  different  varieties  remains  a 
popular  project  for  beginners  and  old- 
timers  alike. 

Next  month  well  get  back  to  our 
charge  controller  project  and  put 
those  power  MOSFETs  to  work. 


SATELLITE  T.V. 
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Factory  DM  to  Your  Don 
*  Startrak  *  Houston  Tractor  *  Qfbtron 

-  Call  for  FREE  Hugi  Color  Catalog 


■  Domed  fc  &  International  Syst 
Huge  Savings!  .  .     :  _ 

_~  Jnfo  &  Orders 

616.76168*2      ECHO  7R4K™  3uM44*000 
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BATTERIES 

Nickel-Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO 

7344TETIVARD. 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643-4439 
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TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 
source,  (tape, 
phone,  radio). 
Displays 
numbers  on  LCD 
display,  200 
Digit  memory. 
$169  ppd.  USA 


T-2000 


SURVEHLANCE/- 
COUNTERSURVEILLANCE 

catalog  $5. 

EMC0M 

10  HOWARD  ST„  BUFFALO,  NY  1420* 

(710  852-3711    Made  in  u>s  A 


Sell  your  used 


BARTER 


Call  Judy  Walker 


1  -800- 
274-7373 


54  73  Amateur  Radio  Today  *  April ,  1 993 


Rtty  loop 


Marc  I.  Leavey,  M,a,  WA3AJR 
6  Jenny  Lane 
Baltimore  MD  21208 

The  more  thirds  change,  the  more 
they  slay  the  same.  If  you  think  that's 
just  a  nice  saying,  you  should  read  on 
a  bit  and  share  some  of  my  mail  this 
month. 

Buck  WD4ILS,  in  Chino  Valley,  Ari- 
zona, states  that  he  "particularly  en- 
joyed Terry  Arnold's  experience  wont- 
ing another  op  who  had  never  heard  of 
a  Modet  19  Teletype,  I  started  with  a 
KJeinscnmtft  TT-98,  went  through  Mod- 
els 28.  32,  a  35RO  (what  a  sweet- 
heart!), and  various  pre- PC  glass  TIT 
setups,  including  the  M-80.  M-800,  the 
really  superb  ROM-116  for  the  TRS-60 
Model  III  (from  Crown  Microproducts) 
and  am  just  now  abandoning  my  low- 
technology  four-btt  Model  It  I  for  a  used 
(bul  cosmetically  lovely)  Compaq-Plus 
with  10  Mb  hard  drive,  running  DOS 
22. 

'Back  issues  of  73  will  yield  some 
interesting  solutions  to  the  BauooMo- 
ASCII  conversion  task,  including  a 
completely  integrated  circuit  standard 
and  speed  converter,  all  hardware, 
which  some  lads  in  Canada  designed 
to  run  110  baud  Model  33s  on  45.45 
baud  Baudot.  11  was  an  elegant  and 


Amateur  Radio  Teletype 

electronically  simple  device,  and  the 
code  conversion  firmware  was  hand- 
burned  onto  EPROMS.  I  built  one:  it 
ran  like  a  champ  for  years  and  it  finally 
went  to  the  dump  when  I  sold  my 
home.  But  what  a  jewel! 

"Many  of  us  are  so  hung  up  on  the 
sound  of  the  Model  28  that  we  keep 
them  around  as  pets.  My  Model  35RO 
(an  ASCII  Model  28)  served  as  a  line 
printer  off  the  ROM-116  setup,  Just  for 
the  sound!  The  time  and  effort  neces- 
sary to  cobble  up  the  electrical  inter- 
face and  the  driver'  (to  compensate  for 
the  12  character  line  length,  as  op- 
posed to  the  80  character  display  width 
of  the  TRS-BQ  Model  III)  were  merely  a 
labor  of  love — like  keeping  an  old 
Austin  Healy  alive  beyond  its  useful 
life." 

HF  vs,  VHF 

Another  letter  represents  the  new- 
comer in  all  Of  US.  W  is  from  EdO  van  Ti- 
jn  VK5AFW.  of  Iron  Knob.  South  Aus- 
tralia. Edo  was  originally  licensed  as 
PAICEM/uET  in  the  Netherlands  in 
1948,  migrating  to  Australia  Irt  1951. 
This  recently  retired  broadcast  techni- 
cian is  also  interested  In  these  latest 
phases  of  the  hobby,  Edo  writes,  'I 
suppose  I'll  have  to  go  onto  HF  as,  to 


my  knowledge,  there  is  no  digipeafer 
nearby,  and  I  don't  know  if  an  ordinary 
FM  VHF  repeater  will  do.  Nobody,  to 
my  knowledge,  has  ever  explained  this. 
As  a  matter  of  fact  come  to  think  of  it, 
nobody  I  know  of  has  ever  really  ex- 
plained if  HF  and  VHF  packet  are  Inter- 
changeable , ,  ." 

Well,  Edo.  for  all  intents  and  purpos- 
es, the  signals  used  on  packet  really 
are  the  same.  HF  or  VHF.  What  differs 
are  the  ways  that  the  digital  information 
is  enccdec  onto  the  radio  s;gna  To 
that  end.  the  differences  are  much  the 
same  as  the  differences  between  KF 
and  VHF  RTTY,  that  is,  FSK  vs.  AFSK. 
While  we  have  covered  this  material 
before  in  "RTTY  Loop/h  we  will  certainly 
be  covering  it  again  Probably  a  good 
reason  to  subscribe  to  the  magazine, 
don't  you  think? 

I  also  appreciated  the  note  from 
Jyrkj  Keflornakf,  the  Radio  Officer  of  the 
Commodore/Crown  Cruise  Lines.  He 
relates  that  after  installing  an  AEA  PK- 
232  interface  on  one  of  the  ships  in  the 
Commodore  fleet,  he  saw  the  develop- 
ment in  digital  communications  that 
has  occurred  during  the  past  10  years. 
Last  month,  this  not-yeHadk>amaieur 
purchased  the  same  unit  for  his  per- 
sonal use,  listening  to  the  radio  in  his 
home  in  Finland.  Well,  Jyrki,  the  next 
step  is  to  get  your  ticket.  What  are  you 
waiting  for? 

Build  Your  Own7 

Received  via  America  Online  is  this 


question  from  Matthew  Mucker 
KB5FWG.  He  identifies  himself  as  a 
college  student  on  a  budget,  who  has 
never  exercised  his  full  privileges: 

Tve  been  monitoring  144-148  MHz 
lately  here  in  Houston  and  want  to  get 
In  on  the  action.  But  my  budget  and 
good  or  ham  radio  spirit  have  prompt- 
ed me  to  try  to  build  my  own  2  meter 
radio.  Looking  through  two  or  three 
current  magazines,  there  oonl  seem  to 
be  many  books  out  there  telling  me 
how  to  do  this.  Do  you  have  any  refer- 
ences I  could  use?  f've  got  a  good 
start  with  the  1991  ARRL  Handbook, 
but  would  tike  more  references  for 
IF  circuits." 

My  advice  about  building  your  own  2 
meter  radio  from  scratch,  on  a  college 
budget?  Don't!  Many  years  ago,  I  fouift 
a  little  2  meter  AW  radio,  a  iunch-box- 
sized  transceiver  from  the  late  Heathkft 
company,  called  the  "Twoer."  With  its 
simple  regenerative  receiver  and  crys- 
tal-controlled transmitter,  it  was  cheap 
and  did  the  job,  But  that  was  when 
there  were  three  people  on  2  meters  In 
the  whole  Baltimore -Washington  area, 
and  miniature  meant  a  seven -pin  tube 
instead  of  an  octal.  With  the  advent  of 
FM,  a  whole  new  game  was  begun. 

So,  when  I  was  in  medical  school  I 
built  Heathkfts  fancy  new  transceiver. 
Still  crude  by  today' s  standards,  il  was 
all  f  could  afford.  But,  white  there  are 
kits  available  even  today,  although  not 
from  the  late  lamented  Heathkit,  1  really 

Continued  on  page  77 


"Our  products  speak—  for  themselves" 


DIGITAL  VOICE  RECORDER 


AucHoQ218 


V  UP  TO  218  SECONDS  RECORD  1 

4  UP  TO  a  MESSAGES 

J  4  SAMPLE  RATES 

J  SPEAKER  OUTPUT 

v  LO  LEVEL  OUTPUT 

4  *  MEG  OF  RAM 

J  LO  POWER 

4  T*  ENABLE  400m* 

i  BATTERY  BACKUP 

*  MSv  DC  OPERATION 

J  SMALL  SIZE  2.5'  X  2.5' 


NOT  A  KIT 

$149.00 

PLUS  S  +  H 


Both  units  are  fully  dtnembled  and  loattd. 
Full  documentation  I*  Included, 
For  more  information,,  call  sr  write. 


REPEATFR  CONTROLLER 
VOICE  ID'er--KE2AM  VER  B 

SE€  fif  VIEW  QF  VkRSiON  A 
JUNf  7991  ISSUE  OF  /J  MAG. 

j  DIGITAL  VOICE  ID 
J  BATTERY  BACKUP 
4  TIME-OUT  TIMER 
j  TX  HANG  TIMER 
v  AUDIO  MIKING 
j  m  TIMER 

4  MUTING 

*  TX  ENABLE  4Q0ma 
v  COR  OR  SQUELCH  KEYED 
j  8-1 5 v  DC  OPERATION        $1  1Q  QA 

*  SMALL  SIZE  3,2*  X  3-4'  pLU?s  +  H 

GET-TECH 

201  RtLEY  ROAD 

NEW  WINDSOR,  NY  12553 
(914J564-5347 
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your  product 
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today .  . . 
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Stop  Repeating  Yourself*  Ventriloquist  says  it  all 

>  4  variable  length  messages  are 
retained  forever  without  power. 
»    Built  in  speaker  and  microphone. 
»   CT  compal ible  computer  interface, 

•  Superior  audio  quality  using  ihe  new 
ISD  analog  EEPROM  memory  IC 

*  Endless  loop  record  and  playback, 
■  Solid  slate  PTT  interface  built  in, 
1   Hundreds  of  non-ham  applications. 


SI 24,95  assembled  and    * 

tested  PC  board. 
$149,95  in  ABS  enclosure. 


3Q  day  money  hack  guarantee! 


Foreign  orders  f$l0. 


j-Com  ■  POBnxl94T      Ben  Lomond  CA  95005       (408)335  9120  Iax335-1>l21 
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World  of  Ham  Radio  Shareware 


Volume  Two  IBM  CD-ROM 
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KaCOU>  for  Kantronics  w/V5  torn 
PkGOLD  for  AEA  PK-88,232,2232 


Invest  in  the  GOLD  standard  today! 
Easy  operation  with  incredible  power! 

Conferencing  »  Background  File  Transfers 
•  Robot  CGs  •  Logging  *  Macro  Files 
•  Automatic  QTH/QSL  Exchange 

•  Advanced  Text  Handling 

•  95  page  Manual 

*  Extensive  Help  System 

•  Quick  Reference  Guide 

*  Nothing  Else  Comes  Close 
■  Only  $79.95  plus  55  */h 
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ALL  OF  OUR  PRODUCTS  ARE  MADE  IN  THE  U.S.A. 


Handi- 

Counter® 

3000 

The  world's 
tines t  hand  held 
multifunction 
counter  - 
incorporates 
many  unique 
functions  usually 
found  only  in 
veiy  expensive 
bench  models. 
Designed  for  virtually  even'  measurement 
application  from  near  DC  through  Micro- 
wave including  measuring  RF  transmission 
frequencies  at  the  maximum  possible 
distance.  The  3(X)0  is  also  the  world's  first 
!  U luiiCounter*  with  Period,  Time 
Interval  and  Ratio  measurement 
capability.       a  259. 

R10FM 

Communications 
Interceptor' 

ALL  NEW 
TECHNOLOGY!! 

The  Interceptor 
follows  &  locks  on 
even  when  frequency 
changes  and  intercepts 
ALL  FM  Two- Way 
Transmissions  without 
gaps  in  coverage.  It 
does  not  have  to 
tune  through  RF 
Spectrum  to 
capture 
signals. 
FCC 

Classified  as 
Communication  Test  Instrument  -     -»cn 
Increase  your  RF  Security!!  359. 


.I'M 


R20AM 
Interceptor 


NEW!  The  R20  is  both  a 
sensitive  RF  signal 
strength  meter  (for  ALL 
RF  signals)  and  a  near 
held  AM  receiver,  The  10 
segment  LED  baigraph 
responds  with  nominal 
3dn  increments  to  RF 
signal  level  received 
through  the  built 
in  antenna. 

ni9. 


HandiCountef2 
Model  2810 

Our  hill  range 
counter  with 
bargraph  10Hz  to 
3GHz.  Ultra-high 
sensitivity,  4  fast 
gate  times, 
outstanding 
quality-low, 
low  pnce.        1T7. 


APS104 

Our  Active 

Preselector  allows 
vou  to  pick-up 
transmissions  or 
frequencies  at  10 
times  the 
distance.  Use 
with  our 
HandiCounter* 
or 

R-I0  Interceptor 
UMHz-lGHz 
Tunable  over  5 
octaves 

*995. 


Tone  Counter 
Model  TC200 

NEW!  Ideal  com- 
panion for  use  with 
the  R10  FM 

Communications 
Interceptor"  to 
measure  sub  audible 
signalling  tones  oil 
the  air.  The  TC20O 
can  also  be  used  with 
scanners  and 


Bench/Portable  Multifunction 
Counter  Model  8030 

10Hz  *  3CHz  extremely  High  Sensitivity, 
High  Resolution  and  Accuracy,  includes  a 
Bargraph,  ±  I  PPM  TOCO,  Two  inputs, 
Adjustable  Trigger  Level,  Trigger       c— ^ 
Variable  and  Hold  Button  *579, 

Optional  ±  ,1  TXCO:  $135. 


_ 


Handi  Counter' 
Model  2300 

The  Original  Pocket 

Sized  Counter. 
1MHz  to  2,4GHz  - 
8  digit  LED, 
Maximized 
Sensitivity,  ±  Ippm 
TCXO.  Includes 
Hold  Switch,  NiCads 
and  Charger/ 
Adapter! 


m 


ACCESSORIES 

Vinyl  Cany  Case 

CC12  -  Padded  Black  Vinvi  earning  case  for 
1100  size  LED  Counters ,.! ..'. $  12 

COO  -  Padded  Black  Vinyl  carrying  case  for 
3CKX)  size  LCD  counters ..$  15 

Antennas 

TA1005  Telescoping  Whip  Antenna S  12 

Antenna  Packs: 

Ant-Pak  1  (includes  RD27,  RDS0Q, 
TA10QS- Save  SID „„,$  65 

Ant-Pak  2  (includes  five  assorted  rubber 
ducks, 27-IOOOMHz-  Save $32.) ...$99 

Probes 

P30  -  Counter/Oscilloscope  probe  -  for  direct 
coupling  to  signal  sources  or  circuit  test 
points.  Ix/lOx,  switchable $35 

P101-  Low-Pass  probe  attenuates  RF  noise 
from  Audio  frequencies,  Has  two  stage  low 
pass  filter  ., ... , „...$  20 


Factory  Direct 
ORDER  LINK 


1-800-327-5912 


communications  receiver  to 
monitor  sub  audible  tones. 


179. 


305-771-2050  •  FAX  305-771-2052 

5821  NE  14th  Ave,  Ft.  Lauderdale,  FL  33334 

5%  Ship/ Handling  (Max  $10)  US.  &  Canada, 
\5%  outside  continental  US 
Visa,  Master  Card,  CO*D„  Cash  or  Money 
Order  onlv- 
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Amateur  Radio  Via  Satellites 


Andy  MacAltister  WA5ZIB 
14714  Knightsway  Drive 
Houston  TX  77083 

While  the  possibilities  of  a  packet  digi- 
peater  in  orb  it  tempts  the  imagination 
with  standard  1200  ops  AFSK  on  fU  with 
the  yet -to-be-launched  Arsene  satellite, 
other  satellite  enthusiasts  are  enjoying 
great  high-speed,  9600  ops  packet  oper- 
ation via  Kitsat-OSCAR-23, 

The  satellite  was  launched  on  August 
10,  1992.  representing  the  product  of  a 
cooperative  effort  between  the  Korean 
Advanced  Institute  of  Technology 
(KAlST)  and  the  University  of  Surrey  in 
England.  Jeff  Ward  GO/K8KA  acted  as 
Project  Manager  for  the  effort.  After 
launch  from  the  French  Guiana  Space 
Complex  with  the  TOP  EX/POSEIDON 
scientific  satellite  and  the  French  S60YT 
communications  experiment,  KO-23 
spent  five  months  Jn  engineering  check- 
out. Many  earth  pictures  were  taken  by 
the  excellent  dual-camera  system  and 
other  experiments  were  exercised-  It  has 
even  been  programmed  to  "speak"  via 
the  70  cm  downlink. 

KO-23  was  released  for  general  digital 
communications  access  on  January  15th. 
Opening  messages  in  several  languages 
were  posted  to  the  satellite  bulletin  board 
system  (BBS)  by  the  Korean  control  sta- 
tion HL0ENJ.  Within  days,  stations 
around  the  world  were  uploading  mes- 
sages, software  and  picture  files.  The  da- 
la  transfer  capability  of  this  digital  ama- 
teur radio  satellite  is  greater  than  any 
other,  Signals  are  slrong  and  correctly 
modulated  from  the  transmitter,  while  the 
receivers  are  quite  sensitive.  The  1300* 
km-hlgh  orbit  provides  longer  access 
than  the  UoSAT  and  microsat  series. 
These  factors  have  made  KO-23  the 
choice  for  digital  satellite  fans. 

Within  a  week  the  request  queue  was 
loaded  with  caJisigns  on  every  pass  over 
the  United  Stales.  Activity  is  also  high  in 
Europe  and  other  densely  populated  ar- 
eas. Users  quickly  discovered  the  utility 
of  KO-23s  digital  system  and  its  ease  of 


use  and  time  in  the  sky,  compared  to 
UoSAK>SCAR-22  with  its  lower  orbit 
and  slightly  higher  Bit  Error  Rate  (BER) 
caused  by  its  transmitter. 

Earth  Station  Equipment 

To  get  active  via  KO-23  several  items 
are  needed:  a  2  meler  FM  transmitter  for 
the  uplink,  a  70  cm  FM  receiver  with 
preamp  for  the  downlink,  antennas,  a  ter- 
minal-node controller  (TNC)  with  a  9600 
bps  modem  and  a  PC-compatible  com- 
puter running  special  software  to  commu- 
nicate with  digital  amateur  radio  satel- 
lites. 

While  most  stations  employ  circularly- 
polarized  beam  antennas  for  KO-23 
work,  some  have  had  reasonable  results 
wtth  omnidirectional  antennas  such  as  J- 
Poles  or  Lindenbiads.  Better  results 
come  with  better  antennas,  but  experi- 
mentation can  yield  surprising  outcomes* 
Steve  WB5TTS  has  been  quite  success- 
ful from  deep  South  Texas  with  omnidi- 
rectional antennas  mounted  on  his  truck 
parked  outside  his  apartment.  Any  pass 
over  20  to  25  degrees  elevation  yields 
good  downlink  copy  and  upfink  access, 

KO-23  has  two  uplink  frequencies. 
145.850  and  145.900  MHz.  A  simple  FM 
transmit  system  with  25  to  100  watts  Ef- 
fective Radiated  Power  (ERP)  works  well 
to  get  into  the  satellite.  Since  the  trans- 
mitter must  be  operated  at  9600  bpst  the 
input  microphone  amplifier  must  be  by- 
passed. Simple  inexpensive  FM 
transceivers  can  make  good  high-speed 
uplink  rigs  once  Ihe  interna  arive  pent 
{usually  at  the  varador  diode)  is  found. 

For  reception  of  the  70  cm  downlink 
on  435.175  MHz,  a  scanner  or  70  cm  FrVI 
transceiver  with  a  good  GaAsFET 
preamp  and  a  small  beam  will  do  very 
well.  To  get  digital  data  from  the  receiver, 
the  signal  must  be  brought  out  from  the 
discriminator  circuri  prior  to  the  audio  am- 
plifier stage.  In  many  of  today's  radios  the 
discriminator  circuit  employs  only  one  ICT 
an  MC3357  (or  similar).  Pin  9  is  the  dis- 
criminator output  and  can  be  connected 
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Photo  C  Congratulations  to  KAtST  and  HL0ENJ  uploaded  to  the  KO-23  BBS  oy 
JH1AOY  in  picture  CGtF)  form. 


via  a  shielded  cable  to  the  "audio1*  input 
of  a  high-speed  9600  bps  modem. 

The  easiest  way  to  get  going  on  9600 
bps  is  to  check  the  TNC  manufacturers 
for  high-speed  TNCs  or  TNCs  that  easity 
connect  to  existing  highspeed  modems. 
PacComm  in  Florida  has  been  marketing 
satellite  modems  and  high-speed  TNCs 
for  a  number  ot  years.  They  can  be 
reached  at  (813)  874-2980.  For  those  in- 
terested in  some  construction  work,  the 
Tucson  Amateur  Packet  Radio  Corpora- 
tion (TAPR)  has  released  an  updated  ver- 
sion of  their  TNC-2  compatible  9600  bps 
modem  kit.  TAPR's  phone  number  is 
(602)  749-9479.  New  options  include  the 
Digital  Signai  Processing  (DSP)  units 
from  L  L  Grace  [(60S)  751-9705]  and 
Advanced  Electronic  Applications,  Inc. 
[(800)  432-8873].  When  looking  for  a 
9600  bps  solution  ask  the  TNC  or  mo- 
dem manufacturer  for  information  con- 
cerning connections  to  your  radios.  Some 
are  very  simple  to  interface,  white  others 
may  not  even  be  worth  the  effort. 

The  current  group  of  digital  amateur 
radio  satellites  all  use  a  communication 
protocol  system  that  differs  from  that 
used  in  terrestrial  AX. 25  packel  net- 
works. Fuji-OS CAFU20  Is  the  only  excep- 


tion. F-O-20  work  requires  a  Phase  Shift 
Keyed  (PSK)  modem  hooked  to  a  stan- 
dard TNC,  while  the  others  need  addi- 
tional software  running  in  a  PC  connect- 
ed to  the  TNC  along  with  specialized 
modems. 

The  satellites  employ  a  broadcast  pro- 
tocol that  does  not  require  a  connected 
slate  to  exist  between  the  earth  station 
and  the  satellite.  A  user  sends  a  file  re- 
quest to  the  satellite  for  a  file  seen  in  the 
directory.  The  satellite  starts  the  trans- 
mission of  the  tile  from  space.  Other  sta- 
tions may  also  request  certain  files  or 
pieces  of  files.  The  satellite  gives  each 
station  five  seconds  of  down  fink  per  rota- 
lion  in  the  queue.  The  queue  holds  a 
maximum  of  20  call  signs.  While  this  may 
not  seem  like  much,  many  times  a  station 
wants  more  than  one  file.  While  waiting 
to  gel  all  of  one,  the  station  may  hear  and 
collect  pieces  of  other  needed  files. 
When  finaJly  requesting  the  other  file,  it 
may  already  be  90  percent  complete, 
thus  requiring  very  little  time  to  finish. 
The  broadcast  protocol  has  some  flaws 
but  works  much  better  than  separate 
connections  for  each  user,  tt  is  not  un- 
common to  collect  over  50Q  kb  of  fites  In 
a  single  pass. 


Photo  A.  KITSAT-A  Project  Manager  Jeff  Ward  G0/K8KA  and  Toshio  Tango 
JR8XPV  in  the  UoSAT  control  center  at  the  University  of  Surrey  in  England.  (Pho- 
to tyJRBXFV.) 


Photo  8,  Photo  of  the  KITSAT  team  at  the  Korean  Advanced  Institute  of  Technolo* 
gy  uploaded  from  Korea  and  downloaded  from  KO-23  by  WB5UUK. 
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Photo  0.  Many  pictures  are  uploaded  to  the  KO-23  BBS  for  worldwide  distribu- 
tion. At  9600  ops  transfer  can  be  very  fast,  even  with  the  shared  downlink. 


Photo  £  Pictures,  graphs,  drawings  and  even  test  patterns  can  be  found  in  the 
KO-23  BBS. 


The  user  software  is  called  PB  EXE. 
The  current  version  was  released  on  April 
30,  1992.  When  running,  the  program 
lakes  core! rot  of  the  communication  activi- 
ty. After  selling  a  few  parameters  like  call- 
sign  (KO-23  is  HL01-11  for  PB)  and  fite 
grab  preference  (you  may  not  want  to  col- 
lect everything)  the  program  makes  file 
requests  and  updates  the  directory  of  ac- 
tive satellite  files  when  the  satellite  is  in 
view.  In  only  a  few  days  many  megabytes 
of  disk  storage  can  be  filled  with  E-mail, 


images  and  new  software  packages  from 
all  over.  The  PB.EXE  software  is  avail- 
able free  on  many  terrestrial  BBS  sys- 
tems. The  AMSAT-ORIG  (Dallas  Remote 
Imaging  Group)  BBS  is  accessible  at 
(£14)  394-7438.  The  software  is  also  pro- 
vided with  The  PAC SAT  Beginner's 
Guide  from  AM  SAT  [(301 )  589-6062], 
AMSAT  does  not  ship  the  disk  separately, 
but  the  manual  with  disk  fs  an  inexpen- 
sive $12  in  the  U.S. 

More   information   on   9600  Ops 


modems  can  be  found  in  the  December 
1991  "Ham&ats"  column.  Other  details 
concerning  the  high-speed  digital  satel- 
lites are  in  the  October  199t,  July  1992 
and  November  1992  columns, 

Since  UoSAT-OSCAR-14  began  open 
operation  for  9600  bps  packet,  many 
changes  and  advances  have  taken  place. 
Today,  much  terrestrial  packet  mail  is 
sent  via  satellite.  This  has  caused  con- 
gestion but  has  provided  a  service  to  the 
amateur  community.  With  many  experi- 


ments still  to  be  run  on  KO-23.  and  the 
possibility  of  a  new  Kitsat  in  orbit  as  early 
as  September,  concern  has  been  voiced 
about  spreading  the  satellite  gateways  to 
the  new  hamsai  Foe  now.  iTs  all  KAJST 
e^enmenls  and  incRvkiuai  packet  opera- 
tion. More  9600  bps  satellites  are  on  the 
way.  They  wock  extremely  well.  In  a  few 
years  we  can  expecl  56  kbps  satellites 
and  compressed  digital  video,  but  lor  now 
a  few  megabytes  a  day  via  KO-23  will 
have  to  do. 


The  ears 
have  it! 


•  •The  R8  is  like  a  breath  of  fresh  air,  with  its 

ground-up  engineering  and  up-to-date  digital 

control  from  the  front  panel.  1  am  very  pleased 

to  see  a  quality  HF  receiver  of  American 

manufacture  that  should  successfully 

compete  on  the  world  market  y  y 

Bill  Clarke 
73  Amateur  Radio  Today 


When  we  introduced  the  American-made  R8  Worldband 
Communications  Receiver,  we  knew  it  would  be  judged  by  some  very 
discerning  ears,  experts  accustomed  to  the  finest  in  short-wave  listening 
equipment  from  around  the  world.  After  listening  to  the  world  on  the 

Drake  R8  loud  and  clear,  they  have 

delivered  a  decisive  verdict. 

They  appreciated  the  R8fs 
sensitivity,  clarity,  simplicity,  and  all- 
around  versatility  so  much  that  many 
of  them  declared  the  R8  simply  the 
best  of  its  class,  High  praise,  indeed, 
from  very  well-traveled  ears. 

But  why  take  the  word  of  mere 

R.L  Drake  Company 
P.O.  Box  3006 
Miamisburg,  OH  45343 
U.SA 
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experts?  Put  the  Drake  R8  to  the  test  yourself  with  a  15-day  money- 
back  trial  period  on  factory  direct  purchases,  and  let  your  ears  be  the 
judge,  ff  you're  not  impressed  by  Drake's  quality,  performance  and  ease 
of  operation,  ail  in  a  receiver  costing  less  than  S1 ,000.00t  return  the  R8 

Receiver  within  15  days,  and  well 
refund  your  money  in  full,  less  our 
original  shipping  charge.  To  order 
your  R8  factory  direct,  for  more 
information,  or  for  the  dealer  nearest 
you.  call  1-800-723-4639  today. 
We're  confident  that  once  you  ve 
listened  to  the  R8.  your  ears  will 
hear  of  nothing  else. 


In  touch  with  the  world. 
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AZDEN 

T.I*  [WW]        HEVTO^ 


Sid  Wolin,  K2UH,  Manage  of 
Azdrn  Communications  Division 


COMMUNICATIONS    DIVISION 

147  New  Hyde  Pk  Rd-.Franklin  Sq..  NY  11010 


L  Ultra  Wide  Band  Reception 
2,  True  FM  Modulation 
3. 50  Watts  of  Power 

Now,  for  the  first  time,  you  can  buy  an 
Azden  transceiver  directly  from  the  factory! 
—    This  means  that  you  will  receive  the 

OOOM  V 

*        level  of  knowledge  and  expertise  that 
*""     you  want  when  buying  a  radio.  It  also 
^    h     means  that  you  11  have  competent 
ht       technicians,  ready  to  handle  your 
service  needs  —  quickly  and 


I 


efficiently! 


I    fj      Transmit 

1      •  144-148  MHz  plus  CAP  and  MARS  (when  modtled) 
•  50  Watts/10  Watts-adjustable 
AH  57  subaudible  tones 
-1  True  FM  modulation  (great  for  packet) 

Receive 

•  1 18-135.995  MHz  AM.  136-174.995  MHz  FM 

•  Amateur*  CAP,  MARS,  Weather,  Marine,  Public  Service 

•  Sensitivity  less  than  0.19  pV  for  12dB  SINAD 

•  Patented  discriminator  center  frequency  tuning 

•  2  Watts  audio  output 

Other  Features 

•  Frequency  reverse 

•  20  Memory*  channels  in  two  banks 

•  One  temporary  memory  channel 

■  Programmable  frequency  steps  (5t  10,  15f  20KHz) 

•  Priority  channel  monitoring 

•  Lighted  DTMF  microphone 

•  Size:  214  x  5-1/rWx  7-1/2  "D 

•  Mobile  mounting  bracket  and  power  cord  included 

NEW  2  YEAR  LIMITED  WARRANTY 

To  Place  Orders:  1-800-6^3-7655 

For  Technical  Assistance:  516-328-7501 

Fax  Number:  516-528-7506 
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Circle  272  on  reader  service  card. 


Homing  in 


Radio  Direction  Finding 


Joe  Moell.  RE,  K0OV 
P.O.  Box  2508 
FutlertOn  CA  92633 

Computerized 
Triangulation,  Part  2 

Ask  a  group  of  radio  direction  find- 
ing (RDF)  enthusiasts  why  they  enjoy 
mobile  hidden  transmitter  hunts 
(sometimes  called  foxhunts  or  T- 
hunts),  and  you'll  get  many  different 
answers.  These  events  are  social, 
educational,  challenging,  exciting, 
mysterious,  and  fun.  While  some 
think  ol  a  T-hunt  as  an  opportunity  to 
joy  ride  with  radios,  I  prefer  to  lake 
my  time,  be  methodical,  and  savor 
the  experience. 

However,  there  are  limes  when 
haste  is  mandatory.  During  hunts  for 
repeater  jammers  or  stations  In  dis- 
tress, all  mobiles  must  work  together. 
One  operator  becomes  the  search 
coordinator,  gathering  bearings  from 
each  station  and  triangulating  them  to 
predict  the  location  ol  the  emitter. 

Last  month's  "Homing  In"  showed 
how  a  computer  can  speed  up  coop- 
erative T- hunts.  You  saw  how  Fast- 
Workspace,  a  Macintosh  Excel 
spreadsheet  macro  program  devel- 
oped by  Paul  Temlund  WB3JZV,  tri- 
angulates bearings  from  as  many  as 
20  hunters  at  once,  it  calculates  up  to 
190  fixes  and  determines  a  refined 
position  estimate  in  less  than  a 
minute  using  a  double-averaging  al- 
gorithm. 

Where's  My  Balloon? 

As  a  member  of  Edge  ol  Space 
Sciences  (EQSS),  Paul  wanted  Fast- 
Workspace  to  do  more  than  Just  lo- 
cate stationary  targets.  EOSS  is  a 
Denver-based  non-profit  group  of 
hams  who  promote  science  and  edu- 
cation through  amateur  radio  and 
high-altitude  balloon  flights.  EOSS 
launches  helium  balloons  lifting  high- 
tech  scientific  packages,  including  2 
meter  tracking  transmitters. 

Successfully  recovering  20  pounds 
of  expensive  electronics,  dozens  to 
hundreds  of  miles  downwind,  de- 
pends on  the  EOSS  T-hunt  team.  Af- 
ter touchdown,  the  beacon's  range 
might  be  very  short  due  to  Its  loca- 
tion, There  is  also  the  possibility  that 
beacon  transmitters  may  fail  in  flight 
or  at  impact.  Thus,  it's  vital  (or 
hunters  to  track  the  package  continu- 
ously throughout  the  flight. 

EOSS  has  launched  nine  of  its 
Own  balloons,  plus  one  for  another 
club,  with  WB3JZv"s  computer  aiding 
in  the  search,  the  recovery  rate  so  far 
has  been  one  hundred  percent. 

Of  course,  the  computer  doesn't 
do  it  alone.  A  dedicated  team  of  RD- 
Fers  makes  it  happen,  On  the  day  be- 
fore launch,  Tom  Isenberg  N0KSR 
estimates  the  balloon's  touchdown 
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point,  using  the  latest  data  on  wind  di- 
rection and  speed  at  various  alti- 
tudes. 

All  hunters  must  use  the  same 
map  and  coordinate  system  for  com- 
puterized triangulation.  The  standard 
map  for  EOSS  is  the  Pierson  Graph- 
ics Colorado  State  Recreational  Map. 
Hunters  put  transparent  overlays  with 
a  grid  ol  5-mile-by-5-rnile  squares  on 
their  maps.  Point  0,0  on  the  grid  (the 
origin)  is  selected  by  Tracking  and 
Recovery  Group  Leader  Greg  Burnett 
KOELM.  based  on  the  predicted  land- 
ing point. 

"We  could  use  aeronautical  maps 
and  do  the  grid  in  degrees  of  latitude 
and  longitude,"  says  WB3JZV,  "But 
aeronautical  don't  have  good  road 
markings  for  hunters  on  the  ground. 
So  we  just  superimpose  our  standard 
grid  on  the  Pierson  map  and  our  X 
and  Y  coordinates  tell  us  where  we 
are  and  where  the  T  Is." 

On  Your  Marks  , , , 

As  last  month's  QRM-hunt  exam- 
ple showed,  triangulation  errors  in- 
crease when  cooperating  T- hunters 
are  grouped  to  one  side  of  the  target. 
Field  Coordinator  Bob  Regain 
WB4ETT  (Photo  A)  would  prefer  to 
have  them  spaced  out  around  the 
predicted  impact  point,  but  the  roads 
and  terrain  may  make  this  imprac- 
tical. Furthermore,  the  balloon 
sometimes  moves  horizontally 
faster  than  the  mobiies  can  follow. 

Whife  guidance  in  positioning 
is  given  on  EOSS  flights,  each 
team  selects  its  locations  based 
on  its  own  judgement.  Each  is  as- 
signed a  tactical  calfsign  (Station 
Alpha,  Station  Bravo,  and  so 
forth)  for  ease  of  identification 
during  the  hectic  recovery  period. 

Unless  all  stations  take  bear- 
ings on  a  fast-moving  balloon  at 
exactly  the  same  time,  the  bal- 
loon's horizontal  velocity  will 
cause  triangulation  errors.  So 
tracking  Stations  stay  in  radio  con- 
tact The  primary  net  is  on  the 
Colorado  Repeater  Association's 
2  meter  field  repeater,  placed  at  a 
high  point  near  the  predicted  im- 
pact zone.  When  teams  are  out  of 
this  repeater's  range,  they  can 
call  on  2  meters  to  Jim  White 
WDOE  In  Denver,  or  on  40  meter 
SSB  via  Dave  Gilpin  KBGLP. 

Net  Control  gives  a  time  mark 
whenever  bearing  information  is 
needed,  normally  at  15-minute  in- 
tervals. Hunters  lake  bearings  at 
these  time  marks  and  relay  them 
via  the  repeater  or  base  stations 
to  WB3JZV,  Standard  message 
format  consists  of  the  team's  call- 
sign,  tactical  call,  location  X  and  Y 
coordinates  in  miles  relative  to  the 
origin  point,  and  bearing  in  de- 

1993 


Photo  A.  EOSS  Recovery  Team  members  prepare  carefully  for  each  f fight. 
George  Riedmuller  N0NJM  (left},  Bob  Ragain  WB4ETT  and  Dawn  Ragain 
NOQCWare  studying  the  standard  map  used  by  ail  RDF  stations,  (Photo  by  Ann 
Trvdeau  KA0ZFL) 


grees  with  respect  to  true  north* 

WB3J2VTs  FastWorkspace  pro- 
gram creates  separate  spreadsheets 
for  each  sample  lime.  Basic  data,  in- 
cluding launch  time,  launch  point  co- 
ordinates, call  signs,  and  tactical  calls, 
is  entered  only  once.  As  bearings 
come  in  for  each  sample,  Paul  types 
all  the  hunters'  location  coordinates 
and  beahngs  next  to  their  callsigns 
on  the  Calculations  spreadsheet 
(Figure  1).  then  mouse-clicks  the  Tri- 
angulate button.  Excel  calculates  the 
balloon  location  and  displays  it  and 
the  surviving  fixes  on  an  X-Y  chart 
(Figure  2), 


The  balloon's  location  and  predict- 
ed path  is  announced  on  the  tracking 
net  so  mobile  stations  can  reposition 
themselves  as  appropriate. 

With  another  mouse- click,  Paul  ac- 
tivates the  Save-and-Revert  macro.  It 
puts  the  prediction  from  this  sample 
time  into  the  Results  spreadsheet  and 
calculates  balloon  velocity  and  head- 
ing based  on  location  change  since 
the  last  sample.  Excel  then  automati- 
cally saves  the  Calculations  spread- 
sheet lor  this  sample  to  disk  and  cre- 
ates a  new  Calculations  spreadsheet 
with  operators'  names  and  calls  list- 
ed, ready  for  the  next  sample. 
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Figure  1.  The  Calculations  worksheet  for  the  last  trianguiation  of  the  October  31st  hunt 
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April  23,  24  &  25,  1993 


Early  Reservation  Information 


General  Chairman,  Dave  Grubb,  KC8CF 


Asst.  General  Chairman,  Ken  Allen,  KB8KE 


#  Giant  3  day  Flea  Market 


#  Exhibits 


♦  Activities  for  the  Non-Ham 


Information 

General  Information:  (513)  454-1456 
FAX:  (513)  890-5464    Attn:  Ham vention, 
ort  write  to 

Hamvention,  Box  964,  Dayton,  OH  45401-0964 
Lodging  Information:  (513)223-2612 
(No  Reservations  by  Phone) 
Flea  Market  Information:     (513)  454-1880  Daytime 

(513)  767-1107  Evening 
Lodging 

Pfease  write  to  Lodging,  Dayton  Hamvention, 
Chamber  Plaza,  5th  &  Main  Streets, 
Dayton,  OH  45402-2400  or  refer  to  our  1992 
Hamvention  program  for  a  listing  of  hotel/motels  in  the 
Dayton  area. 
Special  Awards 

Nominations  are  requested  for  Amateur  of  the  Year, 
Special  Achievement  and  Technical  Excellence 
awards.  Refer  to  the  Hamvention  Program  for 
nomination  form  or  contact  Hamvention  Awards 
Chairman,  Box  964,  Dayton,  OH  45401-0964. 


1993  Deadlines 

Award  Nominations:  March  1 
Advance  Registration  and  Banquet: 

USA  -  April  2     Canada  -  March  26 
Flea  Market  Space:  February  1 

Flea  Market 

Flea  Market  Tickets  (valid  all  3  days)  will  be  sold  IN  ADVANCE 
ONLY,  No  spaces  sold  at  gate.  A  maximum  of  3  spaces  per 
person  (non-transferable).  Electricity  rs  now  available  in  a 
portion  of  the  last  Flea  Market  row  for  $40  additional  per  space. 
Rental  tables  and  chairs  are  not  available  in  the  Ftea  Market. 
Vendors  MUST  order  an  admission  ticket  when  ordering  Flea 
Market  spaces.  Please  send  a  separate  check  for  Flea  Market 
space(s)  and  admission  ticket(s).  Spaces  will  be  allocated  by 
the  Hamvention  committee  from  all  orders  received  by 
February  1.  Please  use  1st  class  mail  only. 

Notification  of  Flea  Market  space  assignment  will  be  mailed  by 
March  15,  1993.  Checks  will  not  be  deposited  until  after  the 
selection  process  is  complete. 


c 


HAMVENTION  Is  sponsored  by  the  Dayton  Amateur  Radio  Association  Inc. 
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Dayton  Hamvention  1993 

Advance  Registration 

Reservation  Deadline:  USA  -April  2,  Canada-March  26 
Flea  Market  Reservation  Deadline:  February  1 

Enclose  check  or  money  order  for  amount  indicated  in 

U.S.  dollars  and  type  or  print  your  name  and  address  clearly. 

Make  checks  payable  to: 

Dayton  HAMVENTION 

Mail  to  -  Dayton  Hamvention  Box  1446,  Dayton,  OH  45401-1446 

Name 


Address 

City  


Admission 
(valid  all  3  days) 
Grand  Banquet 
Alt,  Act,  Luncheon 
(Saturday) 
(Sunday) 
Flea  Market  t 
(Max. 3  spaces) 

Electricity        add 
Covered  tent 


How  Many 

@  $11.00* 


@  S22.00 

@  S8-00 

@  saoo 


** 


$. 

s 


S30/1  space 
S60/2  adjacent 
„$1 50/3  adjacent 
$40.00/spaee 
§21 5.00  ea. 

Total  $ 


$ 


$14.00  at  door 

'$24.00  at  door,  if  available 


State  Zip+4 -  _ 

Daytime  Phone  #  (     ) 


Evening  Phone  #  (     ) 


t 


s 


NOTCH  #  TlOJ«»  HI  160 
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NONJM 
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40 


30 


20 


10 


3  0 


0  10  £0 

Mitea  £asl  of  origin 
fl  -  iftf  position  of  thfl  Colorado  Repeater  Association  field  Repealer 


40 


50 


60 


Figure  2.  Excel  generates  a  chart  of  fixes  for  sad)  thangulation  sample.  This  one  is  tor  the  last  tnanguiation.  WB3JZV  has 
drawn  in  bearing  arrows  and  identified  the  actual  pickup  point 
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Figure  3,  Excel  adds  a  line  to  the  Results  chart  after  each  sample  and  estimates  the  balloons  speed  and  heading.  Mobile  T- 
hunters  use  this  data  as  they  attempt  to  follow  the  balloon's  path. 
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Figure  4.  The  scatter  chart  of  data  in  the  Results  spreadsheet  shows  the  balloons  complete  night  path. 
62  73  Amateur  Radio  Today  •  April,  1 993 


A  Typical  Flight 

EOSS  flight  #9  lifted  off  from  Long- 
mont  Colorado,  at  0930  MST  last 
October  31,  The  pay  load  dangling 
from  the  70-foot  balloon  included  a 
telemetry  and  command  module  with 
two  2  meter  tracking  beacons.  There 
was  also  a  video  system  with  a  black- 
and-white  camera  and  a  1-watt  ATV 
transmitter.  A  commandable  gim- 
balled  mirror  gave  the  camera  views 
ol  the  ground,  the  horizon,  and  the 
balloon  above. 

Balloons  for  scientific  flights  will 
eventually  break  and  drop  the  pay- 
load,  which  parachutes  to  earth,  But 
the  time  and  attitude  at  which  break- 
age occurs  Is  very  difficult  to  predict 
and  control.  On  an  EOSS  flight  in 
May  I992d  the  payload  unexpectedly 
stayed  in  the  air  for  almost  18  hours 
and  ended  up  Jn  Nebraska,  almost 
220  miles  from  the  launching  point! 
One  goal  (or  this  flight  was  controlled 
separation  of  I  he  payload  from  the 
balloon,  and  the  package  included  a 
device  to  release  the  payload  on 
command. 

Fourteen  T-hunters  provided  bear- 
ings from  their  mobiles  or  base  sta- 
tions at  one  time  or  another  during 
the  flight,  The  greatest  number  of 
bearings  triangulated  at  any  one  time 
was  12  at  10:45  a<m,,  when  the  bal- 


"WB3JZV  uses  the 
Station  Performance 
Sheet  and  practice 
runs  to  help  searchers 
take  better  bearings* 
'Before  the  balloon 
goes  up,  I  put  on  a 
little  accuracy  check 
exercise  for  those 
stations  that  care  to 
partake,  *  he  says.  * 


loon  reached  its  maximum  altitude  of 
92.000  feet.  The  payload  drop  mech- 
anism worked  perfectly,  and  the  pack- 
age began  its  descent. 

Figures  1  and  2  show  the  calcula- 
tions spreadsheet  and  scatter  chart 
for  the  last  set  of  bearings,  taken  just 
before  loss  of  signal  as  the  package 
n eared  touchdown.  The  triangulated 
location  at  that  time  was  only  four 
miles  from  the  eventual  pickup  point 

The  RESULTS.FIMAL  spreadsheet 
(Figure  3)  and  scatter  chart  (Rgure  4) 
dearly  show  the  balloon's  path  from 
Longmont  to  the  grasslands  near  the 
town  of  Briggsdafe.  Erroneous  predic- 
tions at  9:45  and  10  a.m.  occurred 
because  most  hunters  were  clustered 
in  the  predicted  touchdown  area,  60 
miles  northeast  of  the  rising  bafloon. 

The  Station  Performance  Sheet 
(Figure  5)  summarizes  how  each 
RDF  team  performed,  as  judged  by 
the  number  of  times  that  the  program 
rejected  fixes  based  on  that  station's 
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Rgufe  5.  The  program  computes  this  summary  of  RDF  accuracies  after  the  f tight.  Stations  with  bold  cailsigns  were  fixed, 
while  the  remainder  were  mobile. 


bearings.  Rejections  occur  because 
bearing  pairs  are  parallel  or  diver* 
genlt  or  when  a  fix  is  too  far  away 
from  the  main  duster  of  fixes  at  that 
sample  time. 

The  lower  the  rejection  rate,  the 
better.  It  is  unlikely  that  any  sta- 
tion wilt  ever  achieve  zero  rejec- 
tions, especially  when  hunters  con- 
gregate on  one  side  of  the  target, 


as  they  do  early  in  the  fHght. 

Sharpshooters'  Secrets 

WB3JZV  uses  the  Station  Perfor- 
mance Sheet  and  practice  runs  to 
help  searchers  take  better  bearings. 
"Before  the  balloon  goes  up,  I  put  on 
a  little  accuracy  check  exercise  for 
those  stations  that  care  to  partake/' 
he  says.  "I  go  somewhere  within  the 


footprint  of  the  field  repeater,  fairly 
close  to  it.  Everybody  picks  their 
RDFing  spot  then  calls  in  and  gives 
their  bearing  to  me  and  their  grid  lo- 
cation, I  plug  the  data  into  the  com- 
puter and  tell  them  what  their  bearing 
error  is." 

"I've  questioned  a  couple  of  guys 
who  get  real  bull's-eyes,  less  than  a 
degree  of  error/  Paul  continues. 


*They  are  consistently  red-hoi 
hunters.  Before  they  sight  down  their 
antenna  booms  toward  the  signal 
they  take  compass  bearings  on  a  dis- 
tant terrain  feature  from  various  spots 
within  a  30-foot  radius.  Then  if  they're 
in  a  local  magnetic  disturbance,  they 
can  tell  it  and  move  as  necessary. 
When  taking  bearings,  they  take  sev- 
eral readings  from  nearby  locations  to 
average  out  multipath." 

I  tried  out  WB3JZV's  programs  and 
they  worked  just  fine.  1  used  them  lo 
generate  the  examples  in  lasl 
month's  column.  If  you  would  like  to 
experiment  with  computerized  Irian - 
gulation.  they  are  available  for  your 
n  on -commercial  use. 

For  a  3.5*  Macintosh  disk  with 
macros  and  spreadsheet  files,  send 
$10  to  Paul  Ternlund,  15459  East 
Saratoga  Place,  Aurora  CO  80015- 
Specify  standard  or  high  density  disk 
type.  As  usual,  neither  73  Amateur 
Radio  Today  nor  I  can  guarantee  this 
offer.  You  will  also  need  Microsoft® 
Excel  version  3.0  or  higher  to  run  the 
macros. 

Congratulations  to  Paul  and  the 
rest  of  the  EOSS  crew  for  developing 
educational  and  enriching  uses  of 
amateur  radio.  For  more  Information 
on  EOSS,  contact  Vice  President 
Marty  Griffin  WA0GEH,  1647  East 
Geddes  Circle  North,  Littleton  CO 
80122. 


Enjoy  NEVER 
CLIMBING 

YOUR  TOWER 

AGAIN 


Are  vou  roo  scared  or  wo  DO  to  tsmo?  Never  amo 
agar  wrcti  this  rower  and  aevator  tram  system 
voyager  towers  are  13  ana  16  nan  tnangufr  struc- 
tures stacoote  to aiv  height  n  ?  \rz,  e  3/*  or  i£? 
section  lengtns  Easy  to  mstan  hinge  Dase.  wale  up 
erection.  Next  Dtumfc  tower  wirn  beveling  bolts  jh  case 
Mount  rptor  and  arge  heavy  beams  on  hazer  tram 
and  wicn  one  nand  wintfi  to  too  of  tower  for  normal 
operating  portion  Safety  tack  system  operates  wftlie 
raising  or  lowering.  At  last  a  cneap,  convenient  and 
safe  way  to  install  ana  maintain  your  beam.  This  Is  a 
deluxe  tower  system  that  vou  can  enjoy  today 

SPECIAL  TOWER  PACKAGE:  SO  ft.  tvgn  Dy  18H  face 

tower  kit.  concrete  footmg  section,  nagged  oase, 
HAZB*  kit,  PhiivsTjan  guv  wires.  tunfjutXies  earcr, 
screw  anenori  iff  mast,  mrust  oeanng  too  kit 
ground  rod  ano  oamp.  retec  at  1 5  so  ft.  antenna  icac 
@  100  MPH.  51974.95. 

HAZER  KITS 

HA2ER  2  for  Bohn  25-nvy  outv  amm  12sq  ft 

MM  toad 

HA2HR  5  *or  ftXYi  s-sto  aiLm  e  so  ft 

wind  icao  23295 

hazer  4  for  Ronn  25-nvy  gatv  5tl  16SQ  ft 

wind  load  SOS.  OS 

tb-25  Ball  tnrust  bearing  ?w  max  mast  dia     7A&S 


satisfaction  guaranteed  Calf  todlf  and  order 
by  VBa.M/COf  mall  Check  immediate  delivery 

CJen  Martin  Engineering,  Inc 

Dept  a 

Rff  3.  BDi  522. 

BoonvlJI*.  MO  ES233 

816-882-2734       _^ - 

p a*  8i6  403-7700  ^m^M  r  m 

CIRCLE  72  ON  READER  SERVICE  CARD 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  52. 


CBC  INTERNATIONAL 

LOU  FRANKLIN.  K6NH  -  Owner 
P.O.  BOX  31&00X.  PHOENIX.  AZ  B5046 


UAI-10  AND  UAI-20 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detailed  application  manual 

Low  power  operation.  19ma  (b  12v 

CTCSS  decoder  on  the  UAI-20  only 

Assembled,  tested,  one  year  warranty 

Link  monitor  *  mix  /m  on  rtor  mute  control 

Adjustable  repeater /link /DTMF  audio  outputs 

Seiec table  DTMF  mule  on  repealer  and  link  audio 

Repealer,  link,  auxiliary  and  control  audio  Input? 


UAI-10 

$44.00 


uAi-20 
$89*00 


CREATIVE  CONTROL  PRODUCTS 

3 IBS  Bunting  Avenue 

Grand  Junction.  CO  81504 

(303)  434-9405 


Personal  Autopatch 


Make  and  receive 
telephone  calls 
from  your  mobile  or 
HT  with  your  own 
personal  autopatch. 
Connect  to  phone 
lineand  transceiver 
microphone,  PTT. 
and  speaker  jacks, 

NEW!  Now  with  memory  backup. 


•  Full  duplex  or  simplex  with  courtesy  beeps, 

-  Program  mabk'  linial  and  lim»  distance  codes, 

•  Automatic  OV  identification. 

•  \ficro  processor  controlled  timeout  protection 

•  Controlled  In  VOX  or  carrier  detect. 

•  Regenerated  DTMF  or  pulse  dialing* 

•  Separak-  external  remote  control  output. 

•  1.5"  Hvl.fi"  W*5.05"D  shielded  metal  cabinet. 

Personal  Autopatch  SDP-60(K„.  $199.95 
12  Volt  power  adapter 11.95 

Shipping  and  handling  $5  in  US,  $15  foreign. 

Ml  dn\  mime*  buck  Kiiamnlrc. 
*#lt<la*  warrant*, 


>Com  Box  I WT  Ben  Lomund  GA  95005 
*40Hl  3359120  FAX  335-9121 


CIRCLE  146  ON  READES  SERVICE  CARD 


CIRCLE  172  ON  READER  SERVICE  CARD 
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Ask  kaboom 


Michael  J.  G&ier  KB  1 UM 
c/o  7$  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Keep  On  Walkin' 

Last  month,  we  were  discussing 
walktes.  Let's  take  up  where  we  left  oft 

II  your  walkie  is  gelling  power, 
something  should  be  happening.  If  the 
radio  is  still  completely  dead,  it  is  very 
likely  that  no  power  is  getting  to  the  cir- 
cuitry. Once  you've  eliminated  bad 
connexions,  the  power  switch,  fuses 
and  suchr  the  next  place  to  look  is  the 
voltage  regulator.  Depending  on  the 
rig's  design,  there  may  be  more  than 
one.  Especially  if  you  get  no  computer 
operation  (no  display  or  response  to 
keypresses),  check  that  power  is  gel- 
ling lo  the  micro.  K  not.  trace  it  back 
until  you  find  it.  Although  today's 
walkies  use  CMOS  micros*  most  of 
which  don't  require  regulated  voltage, 
many  still  use  regulators,  more  for  the 
purpose  of  isolating  the  micro  from 
possible  voltage  spikes  or  reversed 
polarity  than  anything  else.  A  dead 
regulator  will,  of  course,  shut  down  the 
micro,  and  it  may  cause  the  rig  to  look 
totally  dead  when  it  really  isn't 

If  the  rig  does  turn  on,  but  doesn't 


The  Tech  Answer  Man 

work  properly,  you  must  troubleshoot  it 
like  you  would  any  radio.  Before  you 
do,  though,  it  pays  to  give  some 
thought  to  the  specific  problems 
walkies  encounter. 

QRM 

Many  hams  use  their  walkies  as 
mobile  rigs,  Some  even  use  them  as 
base  stations.  Suddenly,  they  are  com- 
plaining that  their  receivers  don't  work 
property.  For  some  reason,  they  can't 
hear  the  local  repeater.  Everyone  else 
can,  so  something  must  be  wrong  with 
the  wafkiet  right? 

Not  necessarily.  The  front  ends  in 
walkies  are  rather  small,  and  there 
usually  isn't  room  for  much  in  the  way 
of  bandpass  filtering,  Also,  nearly  all 
new  rigs  have  very  wideband  receiving 
capabilities,  making  filtering  impracti- 
cal. Tile  result  is  that,  when  connected 
to  an  outdoor  antenna,  the  average 
walkie  is  swamped  with  out-of-band 
signals,  overloading  and  desensitizing 
the  front  end.  Remember,  walkies  are 
designed  for  use  with  those  little  rub- 
ber dummy  loads  they  come  with,  so 
the  front  ends  are  optimized  for  sensi- 
tivity, not  resistance  to  overload. 

By  the  way.  an  exception  to  this 
"rule"*  is  the  Radio  Shack  HTX-202, 


which  does  not  have  extended-cover- 
age receive.  Instead,  there's  lots  of 
bandpass  filtering,  making  that  radio 
pretty  immune  to  signals  which  will 
wipe  out  other  sets.  Despite  the  ru- 
mors going  around  on  packet  radio, 
there  are  no  modifications  lo  enable 
extended  receive  on  this  rig;  the  hard- 
ware just  won't  support  it,  Oh  well, 
there's  a  price  to  pay  for  everything, 
right? 

If  you  encounter  a  receiver  desense 
problem,  the  first  thing  to  do  is  switch 
to  the  rubber  duck  antenna  and  see  if 
it  goes  away.  I  remember  having  such 
a  problem  in  Miami  once.  Using  a 
quarter-wave  mobile  whip  on  the  roof 
of  the  car,  I  could  get  into  the  repeater 
just  (me.  but  I  coufdn't  hear  it  very  welt. 
I  switched  to  the  duck  and.  even  inside 
the  car,  I  could  hear  it  just  fine,  The 
problem  is  even  worse  with  big  base 
station  antennas;  there's  just  too  much 
signal  strength.  These  problems  do  not 
indicate  any  malfunction  of  the  radio, 
and  you  shouldn't  go  in  and  adjust 
anything.  You  just  have  to  accept  the 
limitations  of  such  a  small  radio. 

Speaking  of  antenna  issues,  I've 
seen  many  instances  of  worn  or 
broken  BNC  connectors  causing 
trouble.  Especially  if  you  connect  vari- 
ous antennas  and  cables,  it  can  wear 
out,  If  your  receiver  sensitivity  sudden- 
ly drops  way  down  or  becomes  Inter- 
mittent, take  a  good  look  at  that  BNC. 
If  the  center  receptacle  is  obviously 
worn,  you  may  need  a  new  jack.  If  it 


looks  OK  but  the  problem  persists, 
check  Ihe  connection  to  the  PC  board- 
In  some  rigs,  wobbling  of  the  connec- 
tor can  crack  the  connection.  Also, 
sometimes  the  BNC  can  simply  be 
loose,  tf  rt  is.  you  can  bet  your  ground 
connection  is  no  good.  With  most 
rubber  ducks,  it  doesn't  matter  be- 
cause they  don't  use  the  ground 
anyway.  Buth  when  you  go  and  hook 
up  a  mobile  antenna,  it  doesn't  work 
properly.  The  fix  Is  simple:  a  good,  sol- 
id connection  through  a  tightly  secured 
BNC, 

Hello?  Hello? 

Another  common  walkie  problem  is 
a  blown  speaker.  If  you  use  the  rig  in 
the  car,  you  probably  have  to  lum  it  ail 
the  way  up.  or  nearly  soh  in  order  to 
hear  it.  Some  rigs  which  put  out  250  to 
500  milliwatts  of  audio  have  speakers 
which  are  only  rated  for  100  milliwatts! 
Under  normal  conditions,  it's  no  prob- 
lem. But,  when  you  blast  it  alt  the  way 
up  for  a  while,  that  poor  little  speaker's 
voice  coil  may  fry.  If  the  hg  works  via 
the  earphone  but  the  speaker  is  silent, 
disconnect  one  wire  from  the  speaker 
and  check  the  voice  coil  with  an  ohm- 
meter.  It  should  either  be  OK  or  be 
open.  If  it's  open,  you  need  a  new 
speaker. 

A  long  time  ago,  t  had  an  odd  e*pe- 
rience  with  this  problem.  I  bought  a 
used  walkie  which  apparently  had  had 
a  blown  speaker.  The  previous  owner 
had  replaced  it  with  a  generic  one.  The 
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radio  worked,  but  il  always  seemed  off 
frequency  on  receive!  Oddlyt  when  I 
pulled  i\  apart,  rt  worked  fine.  As  soon 
as  I  put  the  two  halves  of  the  case  to- 
gether rt  got  distorted  again.  After 
scratching  my  head  (or  a  long  time,  I 
noticed  that  the  back  of  the  speaker 
was  very  close  to  the  discriminator 
coil,  And,  the  rep[acement  speaker 
had  no  shielding  behind  its  magnet, 
You  guessed  It — the  magnetic  field 
was  detuning  the  discriminator.  I  got  a 
new  speaker  from  the  manufacturer 
and  the  problem  went  away.  In  today's 
micro-mini  world,  you  pretty  much 
have  to  get  most  parts  from  the  radio's 
maker.  Otherwise,  you  risk  winding  up 
with  a  kludge  that  doesn't  work  quite 
right. 

Lookin  Bad 

Todays  walkies  use  LCDs  to  show 
your  operating  frequency  and  other  pa- 
rameters, fve  covered  LCD  problems 
in  previous  columns,  but  I'll  go  over  the 
basics  again  here.  Unless  the  rig  has 
been  dropped  and  the  LCD  is  obvious- 
ly broken,  most  likely  a  display  prob- 
lem is  caused  by  bad  contact  between 
Ifte  PC  board  and  the  display,  tf  the  ra- 
dio works  property  but  all  or  part  of  the 
display  is  missing,  chances  are  that 
water,  cigarette  smoke  or  another  con- 
taminant has  worked  its  way  into  your 
rig,  Most  LCDs  are  connected  via  con- 
ductive rubber  strips  pressed  between 
the  display's  edge  and  contacts  on  Ihe 
board.  It  takes  good,  clean  contact  and 


reasonable  pressure  tor  it  to  work.  For 
that  reason,  the  LCD  is  mounted  such 
that  it  is  pressed  pretty  hard  against 
the  board.  Sometimes,  the  radio's 
case  is  used  as  a  housing,  with  the 
board  being  screwed  up  against  the 
display.  Other  limes,  there's  a  frame 
for  the  LCD,  and  the  whole  thing 
comes  out  of  the  case  as  a  unit,  be- 
cause the  frame  is  mounted  to  the 
board,  The  frame  approach  seems  to 
work  better,  but  either  scheme  can  al- 
low junk  to  get  inside  and  mess  up  the 
display.  To  clean  it.  you  must  separate 
the  display  from  the  board,  dean  the 
edge  of  the  display,  the  conductive 
rubber  and  the  board,  and  then  put  the 
whole  thing  back  together  again.  I've 
successfully  used  isopropyl  alcohol. 
Just  be  very  careful  not  to  drip  any  on 
the  rig's  plastic  case  or  display  win- 
dow, because  many  plastics  are  per- 
manently damaged  by  contact  with  al- 
cohol. The  conductive  rubber  strips 
don't  seem  lo  have  any  problem  with 
it.  though. 

Getting  Pushy 

Keypads  also  can  get  gummed  up. 
If  you  must  disassemble  one  for  clean- 
ing, be  extra  careful  when  you  pull  It 
apart.  Many  rigs  have  individual  but- 
tons which  are  not  joined  together,  and 
It  is  very  easy  to  lose  them,  Always  re- 
move the  PC  board  with  the  radio's 
face  pointing  down,  in  order  to  keep 
the  buttons  in  place.  Even  if  you  don't 
lose  any,  they  often  get  lurned  around 


Ham  help 


We  are  happy  to  provide  Ham  Help  listings  free  on  a  space  available  basis. 
To  make  our  job  easier  and  to  ensure  that  your  listing  is  correct  please 
type  or  print  your  request  clearly  double  spaced*  on  a  full  $  Wx  11 '  sheet 
of  paper.  Use  upper*  and  lowercase  tetters  where  appropriate.  Also,  print 
numbers  carefully— a  h  for  example,  can  be  misread  as  the  letters  t  or  i,  or 
even  the  number  7.  You  may  also  upload  a  listing  as  E-mail  to  Sysop  to  the 
73  BBS.  (603)  924-9343,  (8  data  bits,  0  parity,  1  Stop  bit,  2400  baud),  on 
Special  Events  Message  Area  #7  h  Specifically  mention  that  your  message 
is  for  the  Ham  Heip  column.  Please  remember  to  acknowledge  responses 
to  your  requests.  Thank  you  for  your  cooperation. 


We  want  to  exchange  our  vintage 
communication  receiver,  Radio  Hol- 
land Type  BC348W  valve -type,  fre- 
quency coverage  200  KHz  to  18,000 
KHz  (in  6  bands).  Receives  AMr  CWT 
and  SGB  and  is  in  perfect  working 
condition.  Would  like  to  trade  for  any 
GRP  SSB  amateur  band  transceiver 
with  at  least  20  meters,  but  would  like 
all  the  bands.  Must  be  in  working  or- 
der. We  also  want  to  exchange  a 
Drake  TRM-24  100  watt  Marine  band 
(2,  4,  &  8  MHz)  SSB  transceiver.  Has 
no  VFO  but  has  11  preset  crystal 
channels.  Will  trade  for  amateur  band 
QRO  or  QRP  transceiver  Does  any- 
one have  information  on  converting 
the  Drake  to  the  amateur  bands,  have 
a  schematic  diagram,  and/or  have  the 
address  of  the  Drake  Company?  Ad- 
dress: Arshad  K  Quadri  (AP2AHQ), 
Larkana  Amateur  &  SW  Listeners 


Club,  No.  1989/A  1  Shaikh  Street, 
Karma  Bagh  Larkana  77150,  (Sindh) 
Pakistan.  Thank  you  in  advance. 

Wanted:  Manual  and  schematics 
for  EICO  722  VFO.  I  will  pay  copy 
and  shipping  charges.  Gary  Trvdel 
VE3MPQ,  Windsor  Ontario,  Canada. 
Tel,  (519)  944*2962* 

Wanted:  All  About  Cubical  Quads 
by  William  Orr,  which  is  now  out  of 
print.  Will  pay.  Thanks.  Rob  Adham 
KB8KEA,  603  McKee  R&,  Beaufort 
SC  29903,  Tel.  (803)  521-4554. 

Needed:  Schematic  for  Heathkit 
Signal  Tracer  IT- 12  and  HaJlicrafters 
Receiver  S-107,  and  voltage  charts. 
BiH  Moitenhauer  N2FZt  J  36  Cedar 
Ave.,  Pitman  NJ  08071. 


or  out  of  order,  so  take  a  look  from  the 
front  before  you  screw  it  all  back  to- 
gether again.  I  can't  count  the  times 
TVe  forgotten  to  do  that  and  then  had 
to  take  it  all  back  apart  immediately  af- 
ter reassembly.  Arrrgh. 

Go  To  It 

Other  than  these  walkie -specific  is- 
sues, NTs  are  no  different  than  any 
other  radios,  and  normal  circuit  prob- 
lems must  be  troubieshot  in  the  usual 
way.  So,  get  out  that  scope  and  go  to 
it!  Wow,  let's  look  at  a  few  letters: 

Dear  Kaboom , 

I  know  this  is  kind  of  a  weird  ques- 
tion, but  I'm  hoping  you  can  help.  One 
of  our  lovely  California  earthquakes 
has  caused  a  broken  circuit  to  the  ceil- 
ing heater  in  our  bedroom.  I  have  no 
idea  where  the  break  is.  Any  idea  how 
to  find  it? 

Signed, 
Brrrr 

Dear  Brrrr, 

Yes*  this  is  an  odd  question,  but  I 
believe  ham  radio  can  come  to  the  res- 
cue! You're  a  ham,  so  why  not  use 
some  RF?  First,  be  absolutely  sure 
that  all  power  is  disconnected  from 
that  grid  of  wires,  I'd  disconnect  your 
main  circuit  breakers  to  be  sure.  (Just 
for  safety,  double-check  with  a  volt- 
meter.)  When  you  know  there's  no 
power  there,  try  a  little  QRP!  What  I'm 
suggesting  is  lhat  you  make  a  battery- 


powered*  very- low- power  transmitter. 
A  milHwatt  will  do.  Then,  connect  it  to 
the  wire  feeding  the  heating  grid.  Now. 
take  a  small  radio  and  move  it  along 
the  ceiling  until  you  find  the  signal-  You 
should  be  able  to  find  the  break  pretty 
easily;  the  signal  will  drop  way  off.  If 
that  doesn't  work,  you  could  try  a  little 
more  RF  power  (maybe  a  watt)  and  a 
field -strength  meter.  Either  way,  I'd  use 
a  fairly  low  frequency,  perhaps  80  me- 
ters, so  that  you  don't  mistake  nodes 
in  the  wave  for  the  broken  wire.  Good 
tuck! 

Dear  Kaboom, 

I've  started  building  a  15  meter 
QRP  rig  and  discovered  that  I've  used 
carbon  film  resistors  instead  of  the  car- 
bon composition  resistors  called  for 
Should  I  replace  them  with  carbon 
composition  parts?  Is  this  substitution 
likely  to  affect  the  performance  of  my 
rig? 

Signed, 
El  Switcheroo 

Dear  El, 

Yes.  it  will  affect  performance — the 
rig  may  work  better!  Seriously,  though, 
carbon  Rim  resistors  are  more  expen- 
sive and  made  to  tighter  tolerances 
than  carbon  composition  units,  As  (ar 
as  l  know,  the  film  resistors  are  no 
more  inductive  than  the  comp  ones,  so 
it  should  work  fine.  Good  luck  with 
your  rig! 

73  and  see  you  all  next  month. 
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Never  say  die 

Continued  from  page  4 

businesses.  But  I  Know  that  almost  ev- 
eryone listening  is  going  to  continue  a 
life  of  quiet  desperation,  nailed  down 
10  a  lousy  fob  somewhere,  fighting 
rush-hour  traffic  twice  a  day. 

Sure.  I  wish  that  hams  would  read 
my  book  ($13  postpaid  from  Uncle 
Wayne's  Bookshelf),  subscribe  to  my 
What  To  Do  newsletter  ($10  for  ten  is- 
sues), and  get  excited  about  changing 
their  lousy  state  and  our  lousy  federal 
government.  A  few  have  read  it.  And  a 
few  of  those  are  talking  about  action 
and  Terming  groups. 

When  l  ask  for  a  show  of  hands  at 
my  talks  .  *  *  how  many  of  you  have 
worked  over  300  countries?  Maybe 
one  hand  goes  up.  I  ask  who's  been 
active  on  OSCAR,  Another  hand  goes 
up.  How  about  RTTY?  Two  hands. 
How  about  75  meter  DXing?  No 
hands.  How  about  2m  sideband?  Two 
hands.  How  about  6  meters?  No 
hands  How  about  moonbounce?  No 
hands.  Packet?  A  couple  dozen 
hands.  SSTV?  No  hands.  ATV?  One 
hand.  10  GHz?  No  one.  Hidden  trans- 
miller  hunts?  Couple  hands.  MARS? 
Three  hands,  Contests?  Four  or  five 
hands.  I'm  wondering  If  Uncie 
Wayne's  Bookshelf  should  stock  ene- 
ma bags. 

None  of  this  cost  a  lot  of  money. 
Most  of  my  life  I  haven't  had  much 
money,  (still  donX  in  my  own  mind. 
But  a  lack  of  money  has  never 
stopped  me  from  doing  different  things 


in  amateur  radio.  It  costs  peanuts  to 
whip  together  a  pair  of  microwave 
transceivers  and  head  for  the  moun- 
tains. I  remember  Howie  W2QHH, 
who  had  around  two-and-a-hatf  zillion 
certificates  collected.  He  ran  maybe 
100  watts  to  a  dipoie,  and  ha  had  a 
ML 

I  decided  to  have  some  fun  one  DX 
contest  weekend  and  fired  up  my  rig 
on  20m.  I  wanted  to  see  if  I  could  work 
100  countries  in  one  weekend  on 
20m.  Well,  J  did  it  .  .  .  just  barely.  My 
100th  was  just  seconds  before  the  end 
of  the  contest.  Will  I  ever  forget  the 
time  I  decided  I'd  work  all  50  states  on 
75m.  It  took  me  three  nights  to  do  it, 
and  that  wasn't  even  during  a  contest. 
Three  nights,  all  night. 

My  first  DXpedition  was  to  Navassa 
Island,  back  in  1958,  and  I'm  still  talk- 
ing about  it  and  showing  pictures.  I'll 
never  forget  a  minute  of  that  trip  ♦  .  . 
boy.  that  was  exciting!  We  came 
damned  dose  to  getting  killed  several 
times. 

Well.  Ill  tell  you  what,  instead  of 
having  anything  in  mind  to  talk  about 
at  Dayton  this  year,  I'll  let  you  ask 
questions  .  .  ,  if  you  have  any.  Other- 
wise I  might  start  talking  about  things 
which  will  be  of  little  interest  to  you. 
Tike  some  of  the  things  I  write  about  in 
my  editorials  .  .  .  like  how  the 
mind/body  works,  or  how  to  cure  all  ill- 
nesses, to  lose  weight,  to  fix  our  rotten 
educational  system,  to  cul  slate  and 
federal  expenses,  to  gel  work,  to 
make  reairy  big  money,  to  cut  crime  by 
around  80%  or  more,  to  cut  taxes  sub- 


stantially, to  live  longer,  to  get  rid  of 
welfare,  and  other  non-ham  matters 
which  are  probably  of  no  interest 
whatever  to  someone  who's  driven  all 
the  way  to  Dayton  for  a  super  ham- 
test.  You  want  to  scrounge  the  flea 
market  and  to  see  all  the  new  ham 
gear  on  display,  not  get  involved  with 
politics  or  health  things. 

Heck,  if  you  had  any  interest  in  liv- 
ing very  long  you  wouldn't  have  that 
huge  beer  belly  hanging  out  under 
your  tee  shirt,  be  smoking  or  drinking 
beer,  right?  There  I  go  being  a  scold 
again  ,  .  .  being  mean.  I  really  do  ap- 
preciate the  hundreds  of  you  who've 
stopped  by  the  73  magazine  booth  to 
thank  me  for  getting  you  to  lose  weight 
and  slop  smoking.  I  also  enjoy  it  when 
someone  teHs  me  that  it  was  my  edito- 
rials that  got  them  to  go  into  business 
for  themselves,  giving  them  the  first 
real  freedom  they've  had  since  they 
were  kids. 

The  73  Booth 

Speaking  of  the  boolh,  we  aren't 
going  to  have  one  this  year.  Now.  I 
want  to  tell  you  that  that  was  a  lough 
decision,  but  we  added  up  the  outra- 
geous cost  of  the  booth  space,  of 
shipping  the  booth  stuff  out  to  Dayton 
(and  back),  and  sending  out  three 
people  to  stand  in  the  booth.  Then  we 
added  up  what  we  usually  take  in  sell- 
ing subscriptions  and  books.  Whoa 
there,  we've  obviously  got  to  stop 
booming  at  Dayton.  It  still  makes  eco- 
nomic sense  at  aM  the  other  hamfests 
we  attend,  but  the  sales  at  Dayton  just 


don'l  justify  our  buying  a  booth  any 
longer. 

A  couple  of  our  staffers  will  still  be 
going,  but  instead  of  standing  around 
in  the  booth  for  three  days,  they'll  be 
going  around  the  hamfest  visiting  the 
exhibitors  to  see  what's  new  and  to 
talk  abou!  advertising,  new  product  re- 
views, and  so  on.  If  I  can  find  a  place 
to  park  anywhere  near  the  arena  I'll  be 
wandering  too.  so  say  hello  when  you 
see  me.  Yes,  of  course  I'll  have  some 
discount  subscription  forms  with  me. 
David  Cassidy  suggested  I  push 
around  a  shopping  cart  full  of  my 
books  to  sell.  Not  a  bad  Idea.  I  could 
sort  of  live  out  of  it  like  a  bag  lady 
since  l  won't  have  a  booth  to  store  the 
usual  ton  of  stuff  I  can't  stop  myself 
from  bringing  along  .  .  .  HT4  cameras, 
a  few  samples  of  my  CDs,  my  laptop 
computer,  and  SO  on. 

So  I'll  try  one  more  year  giving  a 
talk  and  see  if  there  seems  like 
enough  interest  for  me  to  bother  next 
year.  My  talk  Is  at  i  p.m.  on  Saturday, 
if  you  aren1!  too  busy  haggling  over 
something  in  the  flea  market  to  bother, 
Maybe  it'll  rain  again  and  help  pack 
my  room.  I'll  do  a  little  rain  dance. 

Another  COR 

Sure  enough,  a  third  magazine  with 
that  title!  There's  the  ham  contest 
magazine,  then  Congressional  Quar- 
terly, and  now  CQ  (Communications 
Quarterly),  published  by  Digitel.  Being 
in  the  communications  equipment 
business.  I  suspect  they've  never 

Continued  on  page  88 


Thruline  Directional  Wattmeter— 

The  worldwide  standard  in 
directional  wattmeters. 

•  Accurate  within  +  /  -  5%  of  full  scale 
reading. 

•  Measures  forward  or  reflected  power  in 
coaxial  transmission  lines  under  any 
load  condition. 

•  Power  range  from  lOOmW  to  10kW, 
frequency  range  From  0.45  to  2300MHz, 

•  Utilizes  Bird's  'HQC,K  quick  change 
connectors  for  interchangeable  Field 
operation  without  recalibration. 

•  Built-in  remote-reading  capability. 

•  Peak  reading  version  available. 


Call  or  write  today  For  more  details  on  the 
industry  Model  43  wattmeter  and  to  receive 
a  complete  Bird  catalog. 


30303  Aurora  Rd  .  Cleveland.  OH  44)39  USA.   •  {216)  248-1200 
TLX:  706896  Bird  Bet  UD  ■  FAX   (216)  248-5486 
WESTERN  REGION  OFFICE   Ojas.  CA  •  (B05)  64^7255 


Electronic  Corporation 


EVERY  ISSUE 
of  73 

on  microfiche! 

The  entire  run  oF  73  from  October,  1 960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  f  iche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75T  and  a  desk  modet  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $285  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Vrsa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  4,  Box  1630 
Mineral,  VA  23117 

703-894-5777 

800-282-5628 
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66  73  Amateur  Radio  Today  *  April ,  1 993 


COMMUNICATIONS 

ACE  CommLmicaticms  B00-445-7717 

10707  East  106th  Street  Fishers,  IN  46038 


Get  instant  tech  information  FREE  from  your  Fax  or  Computer! 

You  can  obtain  specs,  fneq.  info,  software  and  more  from  our  automated  services.  For  fax  facts,  call  from  your 
stand  alofie  fax  machine  and  follow  the  voice  prompts.  Use  the  BBS  from  your  modem  of  fax/modem  equipped 
computer.  Dial  317-649-8683  for  fax  back  service,  Of  dial  317-579-2045  for  our  computer  bulletin  board  service 


Total  Coverage  Radios 


AOR   ARIOOOXLT 

$449.00 
AM  Broadcast  to 
Microwave 
1000  Channels 

500KH2  to  13G0MH*  coverage  in  a 
programmable  hand  held.  Ten  scan  banks,  ten 
search  banks.  Lockout  on  search  and  scan  AM 
plus  narrow  and  broadcast  FM.  Priority,  hold, 
delay  and  selectable  search  increment  of  5  to  995 
KHz.  Permanent  memory.  4  AA  ni-cads  and 
wall  plus  cig  charger  included  along  with  belt 
clip,  case,  ant.  &  earphone.  Size;  6  7/8  x  I  3/4  x 
2  1/2.  Wt  12  oz.     Fax  fact  document  M  205 

AR2500 

$449.00 
2016  Channels 
1  to  1300MHz 
Computer  Control 

62  Scan  Banks,  16  Search  Banks,  35  Channels 
per  second.  Paiented  Computer  control  tor 
logging  and  spectrum  display.  AM,  NFM, 
\VFMf  &  BFO  for  CW/SSB.  Priority  bank, 
delay/hold  and  selectable  search  increments. 
Permanent  memory.  DC  or  AC  with  adaptors. 
Ming  Brkl  &  Antenna  included.  Size:  2  1  41-1  x 
5  S/SW  x  6   1/2D.     WL   Mb.     Fax  fact  #305 

AR3000 
$1195.00 

400  Channels 
lOOKHz  to  2036MHz 

Patented  computer  control,  top  rated  receiver  in 
its  class,  offers  AM,  NFM  Wide  FM.  LSB, 
USBT  CW  modes.  RS232  control  4  priority 
channels.  Delay  &  hold  Si  Freescan.  AC/DC 
pwr  cord  and  whip  ant.  Size:  3  1/7H  x  5  2/5 W  x 
7  7/SD.Wl  2iR,  IOoz.  Fax  fact  document  #105 

NEW  AOR  AR1500 

$499.00, 

Full  Coverage  with  SSB 

and  1000  Channels. 

SOOKUz  to    1300MHz,     Ten  scan  banks,  ton 

search  banks.    Search  lock  and  store.  BFO.  2 

Antennas.         AM/NFM/WFM  Selectable 

increments  .  Tons  of  features,  small  size:  5  7/S  x 

1   1/2  x  2.  Wl  14  oz.    Fax  fact  document  #  250 


Scanner  with  Shortwave 


Yupiteru     8-1300MHz 

Mobile  or  Hand  Held 

Units*  $399.00,  each. 

Top  rated  receivers  from  Japan  now  available  in 
the  USA.    Tune  down  to  lOOKHz.    Sensitivity 

guaranteed  from  8MHz  up.  200  scan  channels. 
AM/NFM/WFM.  No  gaps,  no  cut-outs.  Mobile 
is  super  slim  line,  AC/DC,  Order  MVT8000, 
includes  antenna,  mbl  mnt  Order  MVT7000  for 
the  hand  held.  Complete  with  Ni-Cads,  Charger, 
antenna  &  earphone.    Fax  fact  document  #275 


Continuous  Coverage 


Bearcat  2500XLTA  hand  hi  Id SioV.OO 

Bearcat  S500XLTC  mobile..,., S389.00 

Bearcat  890XLTB  mobile „. J279.00 

2<MVK)MHz,   500  cb  in  85O0,  400  in  2500    890  haa  200  ch& 
29-T>VMHz     AJJ  cdl     Indeed     Spring  ddiwsy       Fax  Fad #420 


Mobile  Scanners 


Bearcat 

760XLTM 

$249.95 
100  Channel 
800   MHz 

Five  banks  of  20  channels  each.  Covers  29-54, 
I 18-174,  406*512  and  8G6-954MHz  <\vilh  cell 
lock).  Features  scan,  search,  delay,  priority, 
CTCSS  option,  lockout,  service  search,  & 
keylock.  Includes  AC/DC  cords,  mounting 
bracket  BNC  antenna  Size:  4  3/S  x  6  15/16  x 
I  5/8,  Weight:  4.5lbs.  Fax  fact  document  0550 

Bearcat 

560XLTZ 

$99.95 

16  Channel 

10  Band 

Compact,  digital   programmable  unit  covers  29- 1 

54,  136-174,  and  406-5 1 2MHz.    Features  scan, 

WX  search,  delay,  priority,  memory  backup. 

lockout,  review,&  auto  delay.    Includes  AC/DC 

cords,  mourning  h racket,  and  antenna     Size:  7 

3/8  x  2  1/2  x  15/8.  Wt:  2.51bs.  Fax  fact  #560 


oooeoooo 


■     i 

0OCC3OOO 


■■•■ 


Trident 

TR^J3WL 

$399.00 

Scan/CB.  X,K,Ka?Wide  &  Laser 

Scans  police  pre-programmed  by  state  channel 
pius  full  radar  and  laser  alerts  in  one  small  unit. 
Weather,  CB  receive  &  mobile  relay.  Size:  5 
5/8x4  7/8  x  !  3/4.  Wt:  LSlfcs.   Fax  fact  #580 


Hand  Held  Scanners 


AOR  900  $249.95 

100  Channel  800  MHz 

Five  scan  banks  5  search 

banks.  Covers  27-54,  108- 

174,  406-512  and  830*950 

MHz     (no  cell  lock)*     Features  scan,  search, 

delay,    priority,    permanent    memory,    lockout, 

backlile,  &  keylock,  Includes  AC/DC  adaptor, 

belt  clip,  antennas.  &  Nicad.  Size:  5  3/4H  x  2W 

x  I  1/2D.  Wt:  12oz..  Fax  fact  document    0650 

Bearcat  200XLTN 

$229,95    2D0Chartneb 800MHz 

Ten  scan  banks  plus  search.  Covers 

29-54,  118-1 74, 406-5 12  and  806 

956MHz  (with  cell  lock).  Features 

scan,  search,  delay,  10  priorities, 

mem  backup,  lockout,  WX  search,  & 

keylock.  Includes  NtCad  &  Chrgr  Size:  1  3/8  x 

2  1 1/16  x  7  3/2.      Wt.  32  oz.    Fax  Facte  #  450 

Bearcat  100XLTN   lOOCh  H/L/IL.™.  $159,95 

Bearcat  70XLTP  20CH  WUV 5119.95 

Bearcat  55XLTR  10  Cb  WUV S  99.95 


Ceteris?  of  above  hand  held*  is:  29-54,   116-174,  406-512 
except  100  which  also  add*  1 1 3- 136  Air  Bind     Fax  facts  N75 


Table  Top  Scanners 


Bearcat  855XLTL  SOCh  w/800. $159.95 

Bearcat  142XLM  lOCh  WUV $  84,95 

Bearcat  147XLJ  16  Ch  WUV S  89.95 

Bearcat  172XM  20Ch  H/L/lVAir SI 24.95 

Bearcat  210  l6Ch  H/lAVAir™ S129.95 

Coverage  oi"  above  uniu  is  29-54,  UM7<  406-ST2,  plus  Air  in 
172  and  2(0  and  air  plus  SQQMHz  in  (be  855 

Bearcat 
800XLX 

$239.95  

12  hands  and  40  channels  with  8OOMH2  and 
nothing  cut  out.     AC  or  DC.  Fax  facts 


Fas  facts  #675 


Mag  Mount  Mobile  Ant  MA  100 

Base  Ant.  25-1000MHz  AS30O 

Pre-Arnp  .1-1 500MHz  GW2 

Downconverter  800  to  400  DC89. 

Base  Discone  Ant  I)  A3  DO , 

External  Speaker  MSI90/op1.  amp 

Old  Scanner  Repair,  all  brands 

Eif  ended  War  ran  tics„„,„„ — ., . 

Frequency  Info  Fax  Fact/Mod  cm 

Frequency  Books „.„♦.„. „.« 


S  19.95 
$  59,95 
$  89.00 
$  89.00 
S  89,00 
S  19.95 
SCALL 
$  CALL 
SFREE 
S  CALL 


VHF  hi  band  programmable  mobiles  as  low  as 
$299,95.     Call  for  quotes  or  Fax  Fact      #775 


Toll  Free,  24  Hours!  800-445-7717  Fax  Orders  800-448-1084  Fax  Facts  317-849-8683 

Computer  BBS  Modem  &  Fax/Modem,  317-579-2045  Toll  Free  Tech  Support,  Dial  800-874-3468 
International  Fax:  en  Espanot,  en  Francais,  und  auf  Deutsch,  or  just  fax  in  plain  English  to:  317-849-8794 

ACE  Communications  10707  East  106th  Street,  Fishers,  IN  46038 

Service  &  Support  hours  Mon  -Fri.  SAM  to  6PM,  Sat  1CM  EST    Mastercard,  Visa.  Checks,  Approved  P  O  s  &  COO  (add  S5.50)  & 


MasterCard 


AMEX  [add  5%)    Prices,  specifications  and  availability  subject  to  change    Flat  rate  ground  shipping  and  handling  charge  only  £5.95 

per  unit.  Express  Air  only  SB  95  ,  for  most  units,  to  most  locations.   One  week  (rial,  no  returns  accepted  two  weeks  after  original  receipt 

without  substantial  re  stocking  charge.  All  units  carry  full  factory  warranty,  Indiana  residents  add  5  per  can)  sales  tax. 
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FLY  IV  ONLY  $8.95 


I 
I 

I 
I 
I 
I 

I 
I 
I 


73  Amateur  Radio  Today*  April,  1993  S7 


Hams  with  class 


Carole  Perry  WB2MGP 

Media  MentOr$t  inc. 

P.O.  Box  137646 

Staten  (stand  NY  1 0313-0006 


Teaching  Through  Learning 
Channels 

In  almost  every  case,  the  success 
or  failure  of  any  course,  amateur  radio 
Included,  depends  on  the  effectiveness 
ot  trte  person  in  front  of  the  room.  This 
is  one  reason  why  teachers  are  en* 
couraged  Id  keep  going  back  for  in- 
service  courses  and  to  continuously 
keep  abreast  of  new  educational  tech* 
niques. 

One  of  the  best  postgraduate  cours- 
es I  ever  took  was  something  called 
"Teaching  Through  Learning  Chan- 
nels/ The  goal  of  the  class  was  to 
teach  instructors  how  to  observe  the 
signals  that  students  exhibit,  indicating 
how  they  prefer  to  learn.  These  signals 
are  the  continuous  reference  points  by 
which  we,  as  teachers,  recognize  what 
it  is  that  students  need  in  order  to 
learn. 

I  believe  that  these  skills  of  obser- 
vation are  crucial  to  the  development 
of  good  teachers  and  instructors.  Be- 
ing a  skilled  observer  in  the  classroom 
can  make  the  difference  between  be- 
ing a  good  teacher  and  being  a  great 
one.  Learning  to  observe  and  inlerpret 


the  kinesthelic/tactuaL  auditory  and  vi- 
sual dues  that  students  of  all  ages 
demonstrate  in  a  class  will  enable  the 
teacher  to  relate  these  clues  to  the  stu- 
dents' learning  styles. 

A  really  professional  teacher  knows 
the  value  of  being  flexible  in  his  or  her 
teaching  style.  Teaching,  as  well  as 
learning,  should  be  an  ongoing  pro- 
cess. The  instructor  who  has  learned 
to  expand  his  or  her  style  to  include 
concrete,  abstract,  sequential  and 
global  strategies  will  inevitably  be  the 
one  whose  students  get  the  best  of 
meaningful  learning  experiences. 

I  get  many  letters  from  teachers 
who  want  to  know  how  to  keep  the  mo- 
tivation high  with  young  people  In  a 
ham  radio  program,  The  answer  is  re- 
ally the  same  as  it  would  be  for  the 
successful  teaching  of  any  discipline: 
The  teacher  must  continuously  in- 
crease his  or  her  knowledge,  refine  his 
skills,  and  expand  his  leaching  re- 
sources. 

Studies  have  shown  that  students 
team  best  when  a  teacher  teaches  to 
the  preferred  learning  channel  of  that 
person.  A  learning  channel  Is  a  way  or 
method  by  which  an  Individual  is  able 
to  best  process  information:  visual,  au- 
ditory, or  kinesthetic.  The  teacher  of 
amateur  radio  is  fortunate  enough  to 
have  the  opportunity  to  be  able  to  hit 


CREATE  is  serious  about  long  term  reliability. 

See  the  entire  Create  line  at  Dayton***  Rotators, 

Roof  Towers  and  CLP  antennas!  Ill 


High  Grade  Aluminum  Roof 
Top  To wers  are  excellent  for 
you  antenna  requirements. 
Guying  is  recommended  to 
insure  safety. 


One  antenna  does  it  all! 

CLP5 130-1 

50- 1300  MHz 
Continuous 
Coverage 
23  elements 
Weight  11  lbs. 
Boom  Length  5.8  ft 
Longest  element  9.3  fi. 
Forwaid  gain  10-124B 
Wind  Survival  90m.piL 
Front  to  Back  ratio  15dB 
VSWR  2.0:1  or  less*  max. 
Transmit  Power  lo  500  Walts 


RC5-3  Rotator  Series 


REATE 


...■:    . 





_^_ 





Cast  and  machined  aluminum  case 

Reverse  Delay  Control  (RDC) 

Worm  Drive  Brake  Gearing 

Auto  Mast  Clamp  Guides, 

Water  Tight  Connectors, 

Preset  on  3  models. 

Circle  overlays  available  for  U.S.A. 


L 


jfffifK  Electronic  Distributors  Ca 

^EOCOjS  325  Mill  Street  Vienna  VA  22180 
CaU  Your  Dealer  Today! 


Photo  A  Concrete/sequential  strategies  include  step-by-step  directions  to  com- 
plete a  task. 


all  these  learning  channels  in  creative 
and  stimulating  ways. 

Let's  define  some  of  these  tech- 
niques SO  that  any  teacher  or  instructor 
reading  this  can  begin  to  incorporate  a 
(resh  approach  into  his  own  teaching 
style. 

The  Concrete/Sequential  strategy 
includes  doing  such  things  as  having 
field  trips  organized  step  by  step,  with 
a  goal:  structured  demonstration 
lessons;  simulations  that  follow  the 
rules;  using  step-by -step  directions  to 
complete  a  task;  and  using  concrete 


materials  and  following  directions.  The 
ham  radio  instructor  can  plan  field  (rips 
to  local  museums  with  ham  radio  sta- 
tions or  electronics  exhibits;  or  plan  a 
visit  to  the  radio  room  of  a  major  com- 
munications cenler  in  trie  area,  such 
as  police  or  lire  radio  and  dispatch 
rooms;  or  plan  a  visit  to  a  local  ham 
who  has  an  impressive  station. 

The  Concrete/Global  strategy  in- 
volves giving  choice-optional  assign- 
ments involving  real  things,  concrete 
problem-solving  simulations,  learning 
through  trial  and  error  and  using  real 


PCB  and  SCHEMATIC  C.A.D. 


EASY-PC       ($195 


EASY-PC 
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teen 
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Runs  on 

PC/XT/AT/286/386  with 
Here;  CGA,  EGA,  VGA. 
Design  Single  sided, 
Double  sided  and 
Multilayer  boards. 
Provides  Surface  Mount 
support. 

Standard  output  includes 
Dot  Matrix  /  Laser  /  Inkjet 
Printers,  Pen  Plotters, 
Photo-plotter  and  N.C. 
Drill. 

Award  Winning  EASY-PC 
is  now  in  use  in  over 
14,000  Installations  in  70 
Countries  World-wide, 
Much  easier  than 
Lightbox  and  tapes. 

SUPERBLY  EASY  TO 
LEARN  AND  USE. 

Not  Copy  Protected. 


Options:-  1D00  piece  symbol  library  $75.00, 
Surface  Mount  library  $112,  Gerber  import  facility  $195.00 


For  full  info*,  write,  fax,  call  or  use  Inquiry  # 

Number  One  Systems  Ltd,    X 

REF:  73,  HARDING  WAY,  STIVES,  HUNTINGDON, 

CAMBS.,  ENGLAND,    PE17  4WR. 

Telephone:  Fax: 

USA:  011^MSQ-4§1778  USA:Q1 1-44480^*94042 
Intnl:-  +44-480-461778      Intnl:-  +44-480^494042 
UK  :-  0480  461778  UK  :-  0480  494042 
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MasterCard 
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CIRCLE  1  ON  READER  SERVICE  CARD 


objects,  committee  work  on  real  pro- 
jects, and  discovery  learning.  There 
are  hundreds  of  basic  electronics  ex- 
periments applicable  to  every  age 
group  which  can  be  used  in  an  exciting 
way  in  the  classroom.  If  you  have  a 
large  group,  break  them  up  into  small- 
er untts  and  provide  materials  for  each 
group  to  work  with  and  record  their  re- 
suits. 

The  AbstracVSequential  strategy  in- 
cludes lectures,  with  questions  and  an- 
swers, rrt  a  step-by-slep  progression; 
audio  and/or  video  tapes  In  a  step-by* 
step  sequence,  almost  all  textbooks, 
explaining  theories  through  deductive 
reasoning,  getting  the  main  idea 
through  sequential  presentation,  and 
programmed  instruction.  The  good 
teacher  will  choose  (he  appropriate 
textbook,  handout  materials,  etc.  for 
the  age  and  interest  level  of  the  group 
and  use  this  as  only  one  of  the  teach- 
ing strategies  to  be  utilized  in  the 
classroom. 

Trie  Abstract/Global  strategy  is  hav- 
ing open-ended  think  sessions,  group 
discussions,  allowing  think  time  for  re* 
flection  before  beginning  a  project  or 
assignment,  optional  reading  assign- 
ments, and  allowing  Ihe  students  to 
get  their  own  "Aha,"  Raving  a  student 
at  the  front  board  during  the  group  dis- 
cussions is  a  good  idea.  The  student 
can  make  a  list  of  the  key  words  of  the 
discussion.  When  the  class  gets  divid- 
ed into  triads  or  small  groups  after  the 
discussion,  they  can  refer  back  to  the 
key  words  and  use  them  to  plan  their 
own  next  steps  for  their  task. 


Learning  Channel  Inventory 

About  one  week  into  the  new  term,  I 
administer  the  following  inventory  to 
my  classes.  The  kids  have  fun  filling  it 
out  and  I  am  able  to  use  the  results  to 
plan  my  initial  teaching  strategies  for 
that  particular  group. 

Check  four  to  six  statements  that 
identify  how  you  prefer  to  learn. 

When  learning,  1  prefer  to: 

a.  Work  with  real  things, 

b.  Talk  to  myself  while  reading  a 
book  or  questions  on  a  test 

c  Read  material  about  what  I'm 
learning. 

d.  Sketch  or  doodle  while  learning. 

e.  Hear  things  explained  first, 
t  Watch  a  film  or  video, 

g.  Work  with  materials  related  to 
what  is  to  be  learned. 

h.  Listen  to  tapes,  the  radio  or 
recordings. 

i.  Watch  someone  illustrate  or 
demonstrate  the  information. 

j.  Perform  through  simulations, 
games,  role  plays. 

k.  Listen  to  experts  describe  and 
explain  the  information. 

J.  Look  at  charts,  maps,  graphs  or 
pictures. 

Plan  your  teaching  strategies  to 
match  the  results  you  get  on  your  in- 
ventory. It's  probably  safe  to  say  that 
the  more  you  are  able  to  correlate  the 
iwo,  the  mora  effective  your  teaching 
will  be.  Be  flexible*  monitor  your  re- 
sults, and  be  involved  with  the  learning 
process  of  your  students.  Teaching 


Photo  B,  Ham  radio  in  the  classroom  lets  you  use  a  multimedia  approach  to 
teaming.  Shown  here:  AnATV  demonstration* 


amateur  radio  allows  you  to  have  a 
multimedia  approach  to  learning.  Take 
advantage  of  it  I 

Be  sure  to  join  us  at  the  Dayton  '93 
Hamvention  Youih  Forum  on  April 
24th.  Ill  be  showcasing  youngsters 


from  all  across  the  country.  We've  got 
a  dynamic,  accomplished  group  of  chH* 
dren  who  will  be  speaking  this  year 
Please  come  and  meet  them  and  bring 
some  children  along  with  you,  C__U 
there. 
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•  SANGEAN  •  SONY  SHORTWAVE  •  DRAKE  •  MANY  MORE . . . 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227    24HR  FAX  203-667-3561 


LENTINI  COMMUNICATIONS  INC. 

21  GARFIELD  STREET.  NEWfNGTON.  CT  Q6111 

Hours:  M-F 10-6.  ^ C.G.D.s    Same  Day 

SAT.  10-4  F— 5  S^  E^    Rial        0K         Shipping 
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(2)   Full  Featured,  Full  Duplex,  Repeater 'Link  Ports 

Both  pom  can  operate  as  Connected  or  Stand  Alone 

Repeaters,  Cross -Connected  Link  Ports,  or  Both 

Each  Port  has  its  own  ID  message.  Courtesy  Beep,  Hang  Timer 

TOT  Timer,  ID  Timer,  and  CW  Frequency-  All  user  Programmable 

Completely  DTMF  Programmable,  No  Factory  ROM  programming  needed 

(4)  Analog  Lines  Programmable  for  Temperature  and  Voltage  Readings 

(4)  Input  Lines  for  Contact  Closure  Readings  at  your  repeater  site 

(5)  Output  Lines  for  control  of  external  peripherals,  and  site  functions 
JSoih  ports  have  COR  and  PL  inputs  allowing  off  site  access  changes 
DTMF  access  from  either  port,  with  E*PROM  Variable  Storage 

2400  Baud  Serial  Port  allows  Computer,  Packet  and  Modem  programming 

All  commands  can  be  renamed  from  )  to  4  digits  in  length 

Independent  DTMF  muting  function  can  be  assigned  to  each  port 

Analog  Lines  have  Voltage  source  for  the  LM 335  Temperature  Sensor 

Doug  Hal:  RBM  Remote  Base  Control  of  Kenwood  Radio  Support 

COR  polanry  jumper,  and  -6dB  Octave  de-emphasis  jumper  per  port 

DTMF  valid  1  FD  allows  visual  indication  of  valid  received  tone 

Each  port  has  its  own  Dfi  9  Connector  for  radio  port  connection 

SmaH  board  outline,  only  4r50*  %  7,50*  :    Low  Power,  only  25mA  Current  Draw 

Each  Link  port  can  be  expandable  up  to  3  links  using  the  RLC-6  Link   Expansion 

Optional  19*  Rack  Mount  Cabinet  for  mounting  the  RLOl,  the  RLC-6  Boards 

All  These  Features  for  Only: 
$175.00  piu;  m 

Link  Communications 

P.O.  Box  1071 

Bozeman,  MT  59771*1071 

(4061  587-4*185  Voice&Fax 
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Atv 


Biti  Brown  WB8ELK 
c/o?Z  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

The  HatCam 

Thanks  to  the  latest  in  miniature 
video  technology,  the  ability  to  car- 
ry a  complete  ATV  transmitter  and 
camera  on  top  of  your  hat  is  now  a 
reality.  Imagine  an  extremely 
portable  ATV  system  thai  weighs  in 
at  under  eight  ounces  (with  a  nine- 
volt  battery)  and  gives  you  a  range 
of  thousands  of  feet  With  the  Hat- 
Cam  system,  you  only  need  to  turn 
your  head  to  point  the  camera. 
This  is  the  perfect  setup  for  special 
events,  hamfests  and  ATV  demos. 
No  cumbersome  clutter  of  cables 
are  needed  to  hook  up  this  sta- 
tion— just  put  on  your  hat  and 
you're  ready  to  transmit. 

The  HatCam,  shown  in  Photo  A , 
was  designed  by  Jeff  Brown 
N8UEJ  and  Dave  Pelaez 
AH2AR/8,  and  first  shown  at  the 
1 992  Dayton  Hamvention.  There 


Ham  Television 


are  two  items  that  make  the  Hat* 
Cam  a  reality.  The  four-ounce 

miniature  TV  camera  from  Micro 
Video  Products  (the  MVP  Series  V) 
and  the  Micro-ATV  transmitter  de- 
scribed in  the  July  1991  issue  of 
73t  page  9,  The  Micro-ATV  trans- 
mitter is  the  size  of  a  postage 
stamp  and  puts  out  enough  power 
(80  mW)  for  a  decent  range. 

The  MVP-V  Miniature  TV  Camera 

The  truly  remarkable  achieve- 
ment is  the  incredibly  smaJI  B/W 
TV  camera  from  Micro  Video  Prod- 
ucts [Telephone:  (800)  473-0538]. 
The  MVP-V  (see  Photo  B)  mea- 
sures just  1-1/4"  square  by  2-1/4" 
long.  It  fits  neatly  in  the  palm  of 
your  hand  and  is  the  smallest 
camera  Tve  seen  so  far.  At 
$269.95,  it's  surprisingly  affordable 
for  a  camera  of  its  size.  The  MVP- 
V  has  a  built-in  wide  angle  lens,  an 
automatic  electronic  iris  and  an 
excellent  light  sensitivity  of  2  lux. 
Its  small  size  and  superb  perfor- 
mance should  make  it  a  popular 


Photo  B.  Cfose-up  view  of  the  Micro  Video  Products  miniature  vkteo  camera  (MVP 
Series  V). 


Photo  A.  Jeff  Brown  N8UEJ  demonstrates  the  HatCam.  The  camera  is  attached  to 
the  bill  of  the  hat  and  the  transmitter  dips  onto  the  plastic  strap  on  the  back. 
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choice  for  R/C  model  ATVt  Handle- 
Lookies,  as  we]l  as  a  hamshack 
camera  you  can  mount  just  about 
anywhere. 

Build  Your  Own  HatCam 

Once  you've  acquired  the  trans- 
mitter and  TV  camera,  all  you  need 
is  a  baseball  cap.  The  MVP-V  TV 
camera  should  be  mounted  secure* 
ly  to  the  bill  Of  the  cap  with  a  3/8" 
long  1/4-20  boll.  Try  to  mount  the 
camera  near  the  edge  of  the  bill  so 
that  the  ha  I  isn't  in  the  field  of  view. 
Next,  run  the  video/power  cable 
around  the  edge  of  the  cap  so  that 
you  have  enough  cable  to  reach 
the  back  of  the  cap. 

Mount  the  ATV  transmitter  in  a 
small  plastic  project  box  (a  case 
from  a  kidhs  walkie-talkie  was  used 
for  the  HatCam  shown  in  Photo  A). 
Make  sure  you  have  room  in  the 
box  lor  one  or  two  9-volt  batteries, 
the  video  and  antenna  connectors, 
and  the  power  swrtch,  You  can  use 
a  small  450  MHz  rubber  duck  for 
the  antenna.  If  you  modi- 
fy the  case  from  a  kid's 
walkie-talkie,  you  can 
use  the  on-board  tele- 
scoping whip  for  the 
ATV  antenna.  Now  just 
clip  your  transmitter  to 
the  plastic  strap  on  the 
back  of  your  baseball 
cap,  hook  up  the  cable, 
and  you're  ready  tor 
some  real  portable  ATV 
fun! 

You  can  expect  about 
30  minutes  of  life  if  you 
operate  both  the  camera 
and  the  transmitter  from 
one  9-volt  battery.  Two 
batteries  in  parallel 
should  gtve  you  upwards 
of  an  hour.  If  you  run 
with  the  batteries  in  par- 


allel, be  sure  to  wire  a  1N4001 
blocking  diode  from  the  positive 
terminal  of  each  battery  to  the 
common  positive  supply  point.  As 
an  alternative,  you  can  power  the 
transmitter  and  camera  from  sepa- 
rate batteries. 

The  Future 

Of  course  you  can  use  the 
miniature  components  of  the  Hat- 
Cam  for  your  own  special  applica- 
tions. You  no  longer  need  a  1/4- 
scale  R/C  plane  to  carry  a  large 
ATV  transmitter  and  camera.  Many 
of  the  smaller  planes  should  have 
enough  lift  to  fly  this  system.  R/C 
cars  and  even  boats  are  other  like- 
ly candidates,  How  about  a  Dog- 
Cam?  Now  you  can  see  your  pet's 
point  of  view  as  it  catches  a  Fris- 
bee! 

I  imagine  that  as  cameras  and 
transmitters  get  even  smaller,  you 
might  even  see  a  practical  version 
of  the  Dick  Tracy  video  wristwatch 
in  the  not-too-distant  future. 


HATCAM  SUPPLIERS  LIST 

MVP  Series  V  TV  Camera 

Micro  Video  Products 

1334  So+  Shawnee  Dr. 

Santa  Ana  CA  92704 

800)  473-0538;  Fax:  (714)  545-SQ41 

Micro-ATV  transmitter 
AssembleaVTested: 
P,C.  Electronics 
2522-WG  Paxson  Ln. 
Arcadia  C  A  91007 
(818)447-4565 

Kit  Version: 
Elktronics 
1 2536  T  a  77 

Findlay  OH  45340 
(419)422-8206 


WEFAX  To  The  Max 


MIDWEST  WOOD 
PRODUCTS 


PC  GOES  /WEFAX  3  0  o  a  professor  fax  reoeptxn  svs- 
tern  for  the  (BM  PC  If  includes  an  AW/FM  demodulator 
software,  cassette  tutorial  and  325  page  mgnaui  Check 
ths  partial  Est  of  our  advanced  features 


Res  up  to  1280x800x256 
Unattended  Operation 
Coionzation 
Zoom,  Pan,  Rotation 
Contrast  Control 
Tuning  Oscilloscope 
Photometry/Histograms 


APT  Lat/Lon  Gr*fc 
Orc-rtaJ  Predcition 

Frame  Looping 
PCX  a  GiF  Export 
Grayscale  Printing 
Infrared  Analysis 
Variable  IOC  &  lpm 


Display  your  license  and  callsign 
on  a  12  or  24  hour  solid  oak  clock. 
Letters  can  be  changed.  Both  size 
licenses  accepted.  A  great  gift  for 
that  special  ham,  or  for  yourself! 

Only  $69,95  plus  S  &  H 

Catalog  Available 

Call  Today 
616-677-3706 


1691  MHz  Weather 
Satellite  System 


1691  MHz  Hemt  Pre-amp. 
model  TS-169t-P.  Amp 

1961  MHz  Receiver 
model  TS-1691-Recvr 

Decoder  Board  &  Software 
model  TS-VGA-SAT4 


o^OU 


$450 


$399 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Facsimile  6j0  «s  a  complete  shortwave  F5K  fa* 
system  for  the  IBM  PC  It  includes  an  FSK  Demodulator 
sotware  250  page  manual  and  tutorial  cassette  Gad  or 
wrrte  for  a  complete  catalog  of  products 


Software  Systems  Consulting 

61 5  S  El  Cam i no  Real.  San  Clemerite.  CA  92672 
Tel:{71 4)498-5784   Fax:{7 14)498-0568 
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Six  Year  Warranty     ^PIP 


Midwest  Wood  Products 

16141  24th  Ave 

Coopersville  Ml  49404 
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Low  Loss  (microwave)  Coaxial  Cable  (GSft) 
with  connectors. 

model  t 69 1  -coax  ass  y  $70 

Track  II  Satellite  Orbital  Program.  Tracks  ALL 
satellites,  world  map,  print  out  $99 

1691  MHz  Loop  Yagr  Antenna 

model  1 69 1-LY(N)  $99 


1691  MHz  Loop-Yagt  Extension 
model  1691-LY-XTN 


$85 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today,  ,  .  1-800-274-7373 


Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  s  ign  al s  reco  rde  d  f r  om  WX-  SAT  sy  ste  m      S3 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 
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SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  1084,  DepL  S 
Concord,  Mass.  01742,  U.S.A. 

Phone:  (508)263-2145 
Fax:  (508)263-7008 
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ATV 


WORLD 

okas  am  m-4-A-EAU-TV 


TECHNICAL  LINE 
(602)  97B-4MA 

ORDER  LINE 


(M0) 


371J  IV,  CHARLESTON  AVE 


GLENDALI,  ARi20NAMStt 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13,  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms,  ft  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91  -92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  ot 
the  TVC^IG  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers. We  ship  most  items  within  24  hours  after  you  call. 


(81 8}  447-4565  m-l  Bam-5:30pm  pst.         Vi»a,  MC,  COD 

P.C.  ELECTRONICS  t*ii<wsorgj 

2522-WG  PaxRon  Ln  Arcadia  CA  91007    M*ry*nn  (WB6YSS) 
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Special  events 

Ham  Doings  Around  the  World 


APR  3 

AJAX,  ONTARIO,  CANADA  The  South 
Pickering  ARCr  Inc.,  and  the  North  Shore 
ARC,  lnaT  will  sponsor  a  Flea  Market  from 
9  Af^2  PM  at  the  Pickering  High  School 
on  Church  St.  North,  Pickering  Village,  in 
Ajax.  Vendors:  To  register  in  advance, 
contact  South  Pickering  ARC,  inc,  RO. 
Box  53,  Pickering  Ontario,  L1V  2R2t 
Canada.  Make  checks  payable  to  the 
South  Pickering  ARC,  Inc.  For  info,  con- 
tact: Ron  Brown  VE3WZt  (416)  839-3711; 
Kim  Becker  VE3SVZ,  (416)  571-6883; 
Garry  Brisbane  VE3REP,  (416)  683-4335; 
or  Bob  Partridge  VE3SRD,  (416)  839- 
75850. 

CHESAPEAKE,  VA  The  Sth  annual 
Chesapeake  "SpringFest  93"  Amateur  Ra- 
dio/Computer Show  wil]  be  heid  at  Virginia 
Beach  Pavilion  from  B  AM-3  PM,  VE  Ex- 
ams by  CDXA:  Bring  original/Copy  and  ID. 
Tafk-tn  on  146,970-.  Dealers  contact:  Pre- 
ston P  Ipock  N4SH1,  (804)  543-4610. 
F]ea-Market  contact:  Robert  M.  Holt 
N4SFH,  (304)  487-1396,  or  Chuck  Mose* 
ley  KD4UU  (804)  545-1303.  Sponsored 
by  Chesapeake  ARS. 
NW  ROCHESTER,  MN  The  Rochester 
ARC  will  hold  their  annual  Hamfest  at 
John  Adams  Jr.  High  School,  1525  3 1st,, 
NW  Rochester,  starting  at  8  AM.  Talk-in  on 
146.82  (WOMXW/R).  Write  to  Scott  Sh&r- 
ratt  N6VBr  6982  Indigo  Ct.  NW  Rochester 
MN559QL 


WILLIAMSBURG,  VA  The  Williamsburg 
Area  ARC  will  sponsor  ARRL  Exams  April 
3rd.  Contact  Andrew  Swanson  WJ4X, 
(604)253-2811, 

APR  3*4 

SPOKANE,  WA  The  16th  Annual  Inland 
Empire  Hamfest/Computer  Show  will  take 
place  at  Spokane  Youth  Sports  Bingo  Hall, 
East  2230  Sprague  Ave.  Set-up  Fit,  Apr. 
2nd,  12-5  PM.  Contact  Ike"  Brown 
KF7PU,  (509)  459-2667. 

APR  4 

RALEIGH,  NC  The  Raleigh  ARS  will  pre- 
sent its  21st  Hamfest/Computer  Fair  in  the 
Jim  Graham  Bidg.,  NCS  Fairgrounds,  from 
8  AM-4  PM.  To  pre- register  for  VE  Exams, 
contact  VinceAA4MYt  (919)  847-8512. 
Dealers,  contact  Roilin  Ransom  NF4Pf 
1421  Parks  Village  Rd.t  Zebuion  NC 
27597,  Tel  (919)  269-4406.  Talk-in  on 
04/64. 

SOUTHINGTON,  CT  The  10th  annual 
Fleamarket  of  the  Southington  ARA  wriJf  be 
held  at  Southington  High  School  from 
9AM-1  PM,  Set-up  at  7  AM.  For  details 
contact  Steve  N1GCV,  (203)  621-6191. 
Talk-in  on  146.88,  224.80,  444.25,  145.49. 
Pre-reglster  for  VE  Exams  by  sending  an 
SASE  to  Southington  ARAt  FCt  Box  873, 
Southington  CT  06489. 

APR  10 

CLINTON,  TN   Oak  Ridge  ARC  will  hold 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Special  Event 
two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  it  to  appear  in  the  January  issue,  we  should  receive  it  by  October  31.  Provide 
a  clear,  concise  summary  of  the  essentia}  details  about  your  Special  Event  Check 
Events .TXT  in  Special  Events  File  Ares  §11  on  our  BBS  (603-924-9343).  for  list- 
ings that  were  too  fate  to  get  into  publication. 


the  "Oak  Ridge  Hamfest  '93"  at  the  Na- 
tional Guard  Armory  in  Clinton,  from  8 
AM -5  PM+  ARRL  sanctioned,  TaEk-in  on 
146,88,  146-97  (W4SKH).  VE  Exams  by 
WCARS;  contact  Ray  Adams  N4BAQ, 
4325  Petty  Dr„  Knoxvitie  TN  37918.  Ham- 
fast  contact:  Gene  MuncyKB4UMMt  (615) 
435-1588. 

FERGUS  FALLS,  MN  The  6th  annual 
ARRL  Affiliated  Hamfest  sponsored  by  the 
Lake  Region  AC,  will  be  held  from  8  AM-3 
PM  at  the  Hockey  Arena,  Otter  Tail  County 
Fairgrounds.  VE  Exams.  Set-up  at  4  PM 
on  Friday.  Contact  Keith  McKay  NOFKF, 

(218)  826-6274, 

JOHNSON  CITY,  TN  WCARSrVEC  Ex- 
ams will  be  held  at  10  AM  in  Room  223, 
Technology  Bldg.,  ETSU.  Contact  Charles 
Henstey  AC4QF,  (615)  743-5144  or  (615) 
926-1171  X7807;  or  C.V.  Jayne,  Jr. 
W4NHT,  (615)  232-5822. 

MARION,  NC  VEC  Exams  by  the  West 
Carolina  ARSr  wiii  be  held  at  2  PM  at  the 
Asheville  Federal  Bank  Bldg.,  Main  St 
Please  call  Cecil  D.  Potter  WB4UCP  (704) 
724-4007,  for  details, 

MARYVILLE,  TN  The  West  Carolina  ARS 
wiEi  offer  VE  Exams  at  7  PM  at  St  An- 
drews Church  Hall,  W,  Broadway.  Please 
contact  Carroit  Peabody  W4PCA,  (615) 
982-5839 

MEMPHIS,  TN  VE  Exams  will  be  held  at 
9  AM  at  Central  Church,  6655  Winchester 
Rd.  Sponsored  by  WCARS,  Please  call 


Win  Guin  W2GU  (901)  754-4552,  or  N/te 
Wofford  N4DON,  (90  f)  363-4971. 
ROANE  COUNTY,  TN  VE  Exams  spon- 
sored by  WCARS,  will  be  held  at  10  AM  at 
Pond  Grove  School,  Rock  wood.  Contact 
Richard  Spiltee  AA4KS,  (615)  354-4281, 
or  BUI  Smetcer  KA4AADt  (615)  882-9070. 
SOUTHINGTON,  CT  The  Southington 
ARA  will  hold  its  10th  annual  Fleamarket 
at  Southington  High  School  from  9  AM-1 
PM,  at  the  Southington  High  School.  Set- 
up at  7  AM.  Talk-in  on  146,88,  224.80, 
444.25,  145.49.  Contact  Steve  N1GCV, 
(203)  621-6191  VE  Exams  by  pre-regte- 
tration  only;  send  a  SASE  to  Southington 
ARA,  P.O,  Box  873T  Southington  CT 
06489. 

WEST  MEMPHIS,  AK  WCARS  VE  Ex* 
ams  will  be  held  at  9  AM  at  Rosewood 
United  Methodist  Church,  2303  E  Barton 
Ave.  Contact  Gene  Bagtey  AB5BL,  (501) 
739-4029,  or  Rev.  Richard  Gregory 
AB5CH,  (501)  735-4060. 

APR  11 

JASPER,  TN  West  Carolina  ARS  VEC 
Exams  will  be  conducted  in  the  Jasper 
Public  Library  at  1  PM.  Please  call 
Charles  Woolen  KD4XX,  (615)  942-5116, 
or  Wallace  S.  Brown  KD4XV,  (615)  942- 
2836. 

APR  15 

FENTRESS  COUNTY,  TN   VE  Exams  by 


Amateur  Software 

and  Hardware  for 

the  Commodore  User 


flRT-1 


ART-1 :  A  complete  Interface  system  for  send 
and  receive  an  CW,  RTTV  (Baudot  &  ASCII)  and 

AMTOR  for  usa  with  the  Commodore  64^12& 
computer.  Operating  program  on  disk  included. 

$199.00 


AIR-1 :  A  complete  interface  system  for  send 
and  receive  on  CWr  RTTY  (Baudot  &  ASCII)  and 
AMTOR,  for  use  with  Commodore  VIC-2Q. 
Operating  program  in  ROM, 

S99.95 


MR-1 


SWL 


AIRDISK:  An  air-1  type  op- 
erating program  for  use  with 
your  interface  hardware.  Both 
VEC-20  and  C64/128  programs 
on  one  disk,  $39.95 

AJR-ROM:  Cartridge  version 
of  AiRDlSK  tor  C64/128  only, 

$59.95 

MORSE 
COACH 


SWL!  A  receive  only  cartridge  for  CW,  RTTY 
(Baudot  &  ASCII)  tor  use  with  Commodore  64/ 
1 28  Operating  program  in  ROM. 

$69.95 


RIRDISK 


MORSE  COACH:  A  complete  teaching 
and  testing  program  for  learning  the  Morse 
code  in  a  cartridge. 

ForC64orCl28  $49.95 

VEC  Special  $39.95 


G  and  G     ELECTRONICS 

OF  MARYLAND 


8524  DAKOTA  DRIVE,    GAITHERSBURGT  MD    20377 

{301)  258-7373 


,■"  "">T  \ 


CIRCLE  169  OK  READER  SERVICE  CARD 

72  73  Amateur  Radio  Today  •  April ,  1 993 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


a 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 


00 


#FT1000D 


YAESU  us. a. 


FT411E 

2MHT 

$299.00 

FT811 

440  MHZ  HT 

$346.95 

FT470 

2M/440  HT 

$421 .95 

FT911 

1 22  MHZ  HT 

$415.95 

FT5200 

2M/44  MOBILE 

$648.95 

IF  YOU'RE  IN  THE  BAY  AREA,  STOP  BYl 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Calf  us  at  (408)  998-5900 

Since  1933 


CIRCLE  60  ON  READER  SERVICE  CARD 


T   ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AlphaLab  s  handheld  TrJFJeld™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  milUgaussT  60  Hz);  Identify 
poorly  grounded  or  shielded  equipment,  high  VOT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  TOO  kV/mf  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwavB  setting  (SO  MHz  to  3  GHz,  .01  to  1 
mVWcm2). 

Electric  and  magnetic  settings  are  omnidirectional. 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one*year  warranty. 

AlphaLab,  1272  Alameda  Ave,  Salt  Lake  City.  UT  84102 
Call  (801)  532-6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 


RUTLAND  ARRAYS 

FOR  THE  ULTIMATE  PERFORMANCE 

VHF/UHF  ANTENNAS  &  ACCESSORIES 


EME:ATV:OSCAR:TROPO:FM:PACKET 


MODEL 


RA4-50  50-51  MHz 

RA7-50  50-51  MHz 

RA8-2UWB    144-1 48MHz 
F012-144  144-1 46.5MHz 

145-1 48MHz 


Freq.      #  Be  Length  Meas.  Gain 

4el  12.3  ft    8.25  DBd 


F012-147 
F015-144 
F01 6-222 
F022-432 
F022-ATV 
F025-432 
F033-432 
F01 1  -440 


144-145MHZ 
222-225MHZ 
432-438MHZ 
420450MHz 
432-438MHZ 
432-438MHZ 
440-450MHZ 


7el 

8el 

12el 

12el 

15el 
16el 

22el 
22el 
25el 
33  el 
11e! 


26.5ft 

11.8ft 

17.3ft 

17.3ft 

25.1ft 

17.3ft 

14ft 

14ft 

17.1ft 

24.3ft 

5ft 


10.5  DBd 
1 1 .2  DBd 

12.6  DBd 
12.6  DBd 
13.8  DBd 

14  DBd 
15.8  DBd 
15.8  DBd 
16.5  DBd 
17.8  DBd 

12  DBd 


Cost 

i  oy.yD 
279.95 

91.75 
142.50 
1 42.50 
192.50 
129.95 
114.95 
114.95 
134.95 
223.95 

69.95 


ALSO  AVAILABLE 

POWER  DIVIDERS-STACKING  FRAMES 
CALL  OR  WRITE  FOR  OUR  NEW  CATALOG 

WE  USE  ONLY  6061 -T6  ALUMINUM  OF  U.S.  MANUFACTURE 


RUTLAND  ARRAYS 

1703  WARREN  ST  *  NEW  CUMBERLAND  PA  17070 
Orders  1-800-536-3268   Info.  1-717-774-3570  7pm-10pm  EST 

DEALER  INQUIRIES  ARE  INVITED 
WE  DESIGN  AND  BUILD  ANTENNAS  FOR  PERFORMANCE  NOT  PRICE! 


CIRCLE  71  ON  READER  SERVICE  CARD 


THE  MU      PLE 
RECEIVER  S  JLUTION 


4  CHANNEL 
SIGNAL-TO-NOISE  VOTER 

•  Expandable  to  32  Channel  by  Just  Adding 
Cards 

•  Continuous  Voting 

•  LED  Indicators  of  COR  and  Voted  Signals 

•  Built-in  Calibrator 

•  Remote  Voted  Indicators  Pinned  Out 

•  4%  x  6  Double  Stded  Gold  Plated  44  Pin 
Card 

•  Remote  Disable  Inputs 
•MORE 

Built,  tested  and  calibrated  with  manual 


$370.00 


Rack  mount  version  also  available 

For  more  information  call  Of  write 

DOUG  HALL  ELECTRONICS 

Voter  Department 
815  E.  Hudson  Street,  Columbus,  Ohio  43211 

{614)261-8871 

FAX  (614)  261-8805 


CIRCLE  19  ON  DEADER  SEPV'CE  CARD 


COMMODORE/AMIGA 


C 


Ft  =*>£EWEVt  CMP5  PARTS  uflo?uoei 


: 


C_ £  ™      *  MICftOCARD  FAST  RAM      -fifiJfi^ 
^  PCMCIA  MEMORY  CARD  • 

M<crocard  by  Micro  works  Ltd.  otters  up  to  4  additional  megabytes  of 
FAST  RAM  via  (he  A0WA12Q0  PCMCIA  sis*  Thb  credit  card  sized 
memory  module  auto-condgures  a!  boot  lime,  loading  most  of  ihe 
internal  chip  RAM  I  fee  lor  image  processing.  No  hardware  or 
software  cord  igurot»ons  are  needed  and  recognition  is  automatic 
Microcard  is  available  as  PCMCIA  memory  modules  in  2  and  4 
megs  ad  the  lose sf  price  available  anywhere 

2  megabyte  upgrade  PCMCIA  e<*tf — , 1 1 37  $q 

4  megabyte  upgrade  PCMCIA  card  5215  35 

•ADVANCED  AMIGA  ANALYZER  • 
A  complete  diagnostic  hardware  and  software  analyzer  tor  all 
Anagas.  Grves  cfcapJey  status  of  afl  data  ir  intmiMinrt'iirjp  umi  .  the 
aWiy  to  test  the  riegrty  of  any  1*5*  dnwe,  checks  al  ports,  buffer 
chips,  aagnment  and  joystick.- mouse  Software  automaticaity  leiia 
what  errors  a*e  found  and  l  he  chips  resportMCtle  85^.  to  90%  oJ  the 
problems  presented  to  service  centers  are  found  with  this  analyzer 
SirnpV  P*"9  ln*  cables  into  any  Am*ga  port  This  is  a  sophisticated 
diagnostic  unit  used  by  Amiga  repaw  eenteri  worldwide ,.£79.95 

*  SWITCH  ITT  - 1.3/2.0  ROM  SELECTOR  • 

TOP  SELLING  electronic  ROM  selector  by  Global  Upgrades,  Inc. 
allows  few  compatibility  gl  ALL  your  soflwafn  Aiitomalically  iWUch 
between  1.3  or  2  0  ROM  from  your  keyboard. Quirt- in  speaker  Does 
not  overlap  the  68000  chip,  No  soldering  Lowes)  priced  keyboard 
swrtch  available  insirucl  ions  included .,^.^..$29  95 

*  Buy  the  Swiidi  trt  with  the  1  3  ROM  Lpgrade- „,  G  S49  95 

•  Buy  the  Switch  Jn  with  the  2  05  ROM  upgrade ft  $56  95 

The  UBjmate  Deaf 

♦  Buy  the  Swich  rn  **h  ihc  1  3  and  2  05 , •  57*35 

•  AMIGA  TRQUBLESHOOTER- 
Released  Jan.  1993.  •  unique  froubieshootng  guile  for  the  Amiga 
5002000  *rth  a  hrgn  cue  rate.  Ths  diagnosu:  lotf  w*  ln^  ssve  you 
Iota  o*  money  and  down  lane  by  showing  you  which  plug-in  chf»  to 

change,  it's  qy«>  *wd  ^asy  !o  use _$1?95 


AMIGA  CHIPS 

M.SKickslartnOM     ....  S21.95       -5530  CIA  {2MN*J.. 

-6570-036  keyboard  control  ch^p  m,^ . 

-3373  Sopor  Donise 

*  2.  05  ROM:  New,  lales!  re  vision  for  high  density  drives, 
PCMCIA  slot,  etc... 


piiT-p-'i  PB--1  ij"ii  II  |i<iirniil  iPilHpiM^n- 


SO  95 

S9.95 

....529.95 

...  $36.95 


v>  g§ 


THE  GRAPEVINE  GROUP  INC. 
3  Chestnut  Street,  Sutfnen,  NY  10901 

ORDER  LINE  1 -£00-292-7445 


P^3  CUSTOtf  SEflVtCE;  9*4-36*4242 

91 4-357-2424  Houn  9*  FT  W-F  Fu:  91 4-357-6343 

We  Ship  Worldwide  l5mi  Restocking  Prices  Subject  to  Changes 
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the  West  Carolina  AR5  will  be  held  at  7 
PM  at  the  First  Baptist  Church.  Gail  Mike 
Ledbetter  AB4BX,  (615)  879-8626,  or 
Fred  Davis  K8DOC,  (615)  879*9268  for 
details. 

APR  17 

BOWLING  GREEN,  KY  The  National 
Guard  Armory  on  Hwy.  231.  near  the 
Green  River  Pkwy.,  will  be  the  location  for 
a  Hamf est/Computer  Fest  sponsored  by 
the  Kentucky  Colonels  ARC.  from  7  AM-2 
PM.  Talk-in  on  14&25/.85  rptr.  Call  Den- 
ver, (502)  777-3681,  or  write:  P.O.  Box 
$781  Bowling  Green  KY  42102. 
COLUMBIA,  SC  The  West  Carolina  ARS 
will  offer  VEC  Exams  at  the  Red  Crass 
Hdg..  Bull  St,  starting  at  8:30  AM.  For  de- 
tails, call  Ray  Rogers  N4WRt  (803)  345- 

GOOCHLAND,  VA  The  S,M,A.FLT 
Swapfest  will  be  held  at  the  Goochland 
County  Fairgrounds  beginning  at  8  AM, 
Set-up  at  6  AM.  VE  Exams  at  12  noon. 
Talk-in  on  147,27  and  444.800.  Contact 
Wanda  Clemons  KD40CK.  (804)  556- 
4302. 

J0PUN,  MO  Joplin  ARC  Hamfesl  "93  will 
be  held  from  8  AM-3  PM  at  the  John  Q„ 
H amnions  Trade  Center.  NE  comer  of 
Hwy.  71  and  1-44.  VE  Exams .  Talk-in  on 
147,210*.  Call  (417)  823-3610,  days,  or 
(417)  782-5848  eves;  or  write  to  J.A.R.C., 
PCX  Box  2983,  Joplin  MO  648Q3. 
KNOXVILLE,  TN  VE  Exams  for  upgrades 
only  will  be  hefd  at  Pellissippi  State  Tech. 
Comm.  College,  Room  B-129  (formerly 
STIKt  Pellissppi  Campus).  Sponsored  by 
West  Carolina  ARS.  Contact  Ray  Adams 
N48AQ,  (615)  688*7771 1  Of  Rich  Siover 
ND4F,  (615)  53&4821. 
MEMPHIS,  TN  The  WCARS  wi  Sponsor 


VE  Exams  at  Central  Church,  6655 
Winchester  FktT  at  9  AM.  Ptease  Gail  Wrn 
Gum  W2GU>  (901)  754-4552,  or  Nlta 
Wofford  N4DON*  (901)  363*4971  for  de- 
tails. 

NEW  ALBANY,  IN  WCARS/VE  Exams 
will  be  held  in  Room  204  at  Knob  View 
8ldg.T  Indiana  University  South,  Grant 
Line  Rd,  from  10  AM  to  2  PM.  Please 
contact  Qick  Truax  K8GVU,  (812)  248- 
$377,  or  Wac"  McCroryNM$Af  ($12)  944- 
6661 

SYLACAUGA,  AL  The  TaNadega  RAC 
2nd  Annual  Old  Fashioned  Hamf  est  will 
be  held  at  B.B.  Comer  Memorial  School 
from  8  AM-4  PM.  VE  Exams.  Friday  night 
Set-up  5  PM-8  PM.  For  details,  call  Jim 
Green  KD4BHH.  (205)  245-7825.  Talk-in 
on  145.270. 

APR  18 

CAMBRIDGE,  MA  Tne  MU  Electronics 
Research  Sec.  me  MIT  Radio  See,  and 
the  Harvard  Wireless  Club,  will  hold  a  Rea 
Market  from  9  AM -2  PM  at  Albany  and 
Main  Sts<  Set-up  a!  7  AM,  Talk-in  on 
146.52  and  449.725/444.725  -  pi  2A 
(W1XM  rptr).  For  info  call  (617)  253*377$. 
OMAHA,  NE  The  Ak-Sar-Ben  ARC.  Inc., 
will  hold  their  annual  Auction  at  the  Millard 
Social  Hall,  1-60  and  Hwy.  50  at  exit  440 
(about  1/4  mile  south  of  the  interchange 
on  Hwy.  50).  Buyer  and  selfar  registration 
begins  at  7:30  AM.  The  Auction  starts  at 
9:30  AM.  Talk-In  on  146.34/.94  (W0EQU 
rptr.).  Contact  Ken  Noet  AJ0At  (402)  592- 
2338  after  6  PM  -  PBBS:  145.01  AJ0A  @ 
KOBQY.NE:  or  Todd  LeMense  N0PHF 
(402)  397-7465  after  6  PM  PBBS:  145,01 
N0PHF  Q  KQBOY.NE 
ROCKFORD,  IL  A  Hamfest/Computer 
Show,  sponsored  by  the  Rockford  ARA. 


wiEl  be  held  at  Rockford  Metro  Centre  from 
8  AM-4  PM.  VE  Exams.  Talk-in  on 
1 46.01  /.61.  For  info,  call  Joe  N9HB2. 
(815)  399^995. 

SULLIVAN,  IL  Tne  Moultrie  Amateur  Ra^ 
oSo  KkJb  (M  ARK.)  will  hold  their  32nd  an- 
nual Hamtest  at  me  Moultrie  County  4-H 
Fairgrounds  on  the  Cakfwell  Rd.,  5  miles 
east  of  Sullivan.  VE  Exams  from  9  AM- 12 
Noon,  by  pre- regis!  rat  ion  only;  contact 
M.A>R»K<t  P.O.  Box  91,  Lovington  IL 
61937,  For  Hamfesl  details,  call  Dave 
Duggins  N9MPMt  (217)  234-3283. 
WAREH AM/BUZZARDS  BAY,  MA  The 
Ware  ham  ARC  will  hold  a  Hamf  est  from 
10  AM-2  PM.  Talk-in  on  147.91 5/.31 5  rptr. , 
146.52  simplex.  For  a  ftyer,  send  SASE  to 
Barry  Kennedy  N1EZHt  24  Bungalow  Ln., 
Buzzards  Say  MA  02532 
WEBSTER,  MA  A  Hamfesl  writ  be  held 
by  the  Northeastern  Conn.  ARAT  at  the 
Point  Breeze  Restaurant,  starting  at  9  AM. 
Talk-tn  on  147.625/225,  146.52  simplex. 
Contact  Chuck  Weimer  WB1AOC,  3  Pfa/n- 
view  Dr.w  Danieison  CT  06239.  Tel.  (203) 
774-1723. 

APR  23 

KETTERING,  OH  The  Southwest  Ohio 
Chapter  ol  I  he  Quarter  Century  Wireless 
Assn.  will  hold  its  1993  Annual  Banquet 
the  first  evening  of  the  Dayton  H  am  van- 
tion,  at  Neil's  Heritage  House t  starting  at 
7:30.  Reservations  required.  Gordon  West 
WB6NOA  will  be  the  featured  speaker. 
Contact  Rouen  L  Dingte,  Treas,  Chapter 
9r  1117  Big  Hilt  Rd,  Kettering  OH  45429- 
1201. 

APR  24 

ASHEVILLE,  NC  WCARS/VEC  Exams 
will  be  offered  at  the  Health  and  Social 


Services  BJdg,T  at  9  AM.  Please  call  Nor- 
man G.  Harrifi  N4NH,  (704)  253-1192.  for 
details. 

DALTON,  GA  WCARS  VE  Exams  will  be 
held  at  3  PM  at  me  Unity  Baptist  Church, 
Burleson  Rd.  Please  contact  Bert  L  Coker 
N4BZJ,  (706)  259*5625.  or  Harold  W. 
Jones  N4CTCt  (706)  673*2291. 

MAY1 

CEDARBURG,  Wl  The  Ozaukee  RC  will 
sponsor  its  15th  Annual  Cedarburg 
Swapfest.  8  AM-1  PM,  at  the  Circle-B 
Recreation  Center,  Hwy.  60  and  County  I 
(20  miles  north  of  Milwaukee,  west  of 
Grafton),  Set-up  at  6:30  AM.  VE  Exams  at 
9  AM.  Tatk-in  on  14&37/.97  and  146.52, 
Contact  ORG  Swapfest  Chairman,  11448 
Laguna  Or,  Mequon  Wl  53092.  Tel  (414) 
242-4995. 

FREDERICKSBURG,  VA  VE  Exams  wPI 
be  held  in  the  Rappahannock  Ubraiy  on 
May  1st.  For  details  call  AC4SK  (703) 
373*7076.  or  AC4MB.  (703)  891-5581. 
GRAND  JUNCTION,  CO  The  Western 
Colorado  ARC  will  hold  its  annual  Hamfesl 
in  Liff  Auditorium  al  Mesa  Stale  College, 
from  9  AM-2  PM.  Seminars  and  VE  Ex- 
ams will  be  available.  Talk-in  on  146  94. 
Call  (303)  242-6035  tor  info. 
OWE  GO,  NY  The  Southern  Tier  Hamfesl 
will  be  held  by  Southern  Tier  ARC  at  Mar- 
vin Park  Fairgrounds,  Rle.  17C  and  Exit 
64,  from  8  AM-4  PM.  They  will  also  spon- 
sor their  34th  annual  Banquet  VE  Exams. 
Talk-In  on  146.16/.76  or  146.52/.52.  Con- 
tact STARC.  P.O.  Box  7062.  Endicott  NY 
13761-7082 

SOUTHEASTERN,  VA  The  Hampton 
Roads  Radio  Assn.  will  sponsor  W5YI  Ex- 
ams on  May  1st.  For  details,  contact  Bitt 
Runyon  N4BDH.  (804)  487-8611. 


Wayne  is  mad  as  hell  . . . 
...and  he  doesn't  want  you 
to  take  it  anymore! 

Declare  War! 

On  Our  Lousy  Government 

Fed  up  with  the  mess  in  Washington? 
The  mess  in  your  state  capital? 
Poverty,  crime,  our  failing  schools? 
Wayne  Green  has  solutions. 
Clever  solutions. 

Wayne  Green's  unique  reasoning  is  intriguing  —  even  delightful  Whether  you  are 
horrified  by  his  proposals  or  you  embrace  tlicm,  it  is  impossible  to  ignore  the  basic  les- 
son he  presents:  It  is  time  to  bring  logic  —  not  emotions  —  to  bear  on  America's  dilem- 
mas. His  spin  on  America  in  the  90Ts  helps  us  to  understand  how  simple  the  seem- 
ingly complex  issues  are.  All  it  takes  is  looking  at  them  from  an  entirely  new  viewpoint. 

Now  available  in  one  complete  volume,  Declare  War*  is  full  of  thought  provoking  ideas  and  solutions 
to  some  of  the  most  difficult  problems  facing  our  country  today;  Regular  Drice*  $12  95 

Special  For  73  Readers  Only — $10.00  (plus  $3.50  shipping&handiing) 

Order  Toll-Free:  800-234-8458 
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Dealer  directory 


DELAWARE 

New  Castle 
Factory  authorized  dealer!  Yaesu.  iCOMr 
Kenwood,  ARRL  Publications  CailbooK  ARE 
Hamftnk,  AEA.  Kantronics.  Ameritrgn, 
Cushcraft,  HyGain,  Heil  Sound.  Standard 
A/nateur  RadfO,  MFJ,  Hustler,  Diamond,  But- 
lemut,  Astron.  Larsen,  and  much  more, 
OELAWARE  AMATEUR  SUPPLVt  71  Mead- 
ow Road,  New  Castle  DE  19720,  (302) 
328*7728. 

NEW  JERSEY 

Lodi 
North  Jersey's  newest  Two  Way  Radio  and 
Electronics  Dealer  is  now  open,  Sales  of 
Ham,  Business,  Marine  and  CB.  iwo  way 
equipment  as  well  as  Scanners,  Shortwave, 
Electronic  Kits.  Antennas,  Books.  Cable 
Boxes  arid  more.  Friend ry  service  and  kw 
prices.  Advanced  Specialties,  114  Essex 
Lodi  NJ  07644.  (201 J  VHF^20e7. 


NEW  JERSEY 
Park  Ridge 
North  Jersey's  oldest  and  finest  Shortwave 
and  Ham  Radio  Dealer.  Three  minutes 
from  Garden  Slate  Pkwy  and  NY  Thruway. 
Authorized  Dealers  for  AEA,  Alpha  Delta, 
Diamond,  ICOM,  Japan  Radio  Company, 
Kenwood,  Vectronics,  Yaesu,  Ham  Sales, 
Lee  WK2T.  GILFER  SHORTWAVE,  52  Park 
Ave,,  Park  Ridge  NJ  07656.  {201)  391- 
7887. 

NEW  YORK 

Manhattan 
Manhattan's  large  si  and  only  ham  Radio 
Store,  also  full  tine  of  Business,  Marine,  Aw 
altoa  Shortwave  Radios  and  Scanners,  and 
Cellular  Phones  and  Beepers  Large  selec- 
tion of  Books.  Antennas.  Test  Equipment, 


coaxial  cable  and  parts.  Full  Service  Repair 
Lab  on  premises.  Our  44th  Year,„We  cany 
alt  major  lines:  MOTOROLA  ICOM,  KEN- 
WOOD, YAESU,  BENDtX  KING,  ASTRON, 
AEA,  SONY,  PANASONIC,  MFJ,  CCTV 
CAMERAS  ANO  MONITORS,  BIRD 
WATTMETERS.  FREQUENCY  COUNTERS, 
SCANNERS,  HYGAIN.  VIBROPLEX,  HEIL, 
CALLBOOK.  ARRL  OTHER  PUBLICA- 
TIONS. Open  7  days  M-Ff  9-6  p.m.;  Sal,,  10- 
5  p.m.,  Sun.  11-4  p<m,  We  ship  Worldwide* 
Call.  Fax,  or  write  for  information  and  prtoes, 
Your  one  Source  for  HAM  and  Busrness 
Radios  .  .  .  BARRY  ELECTRONICS,  512 
Broadway,  New  York  NY  10012.  (212)  925- 
7000.  FAX  (212)  925*7001. 

OHIO 

Columbus 
Centra]  Ohio's  fulMine  authorized  dealer  for 
Kenwood,  ICOM,  Yaesu,  Africa,  Japan  Ra- 
dio, Standard.  AEA,  Cushcraft  Hustler.  Dia- 
mond and  MFJ.  New  and  used  equipment 
on  display  and  operational  in  our  new  1 0.000 
sq.  ft.  facility.  Large  SWL  Department  loo. 
UNIVERSAL  RADIO,  6830  Americana 
Pkwy,,  Reynoldsburg  (Columbus)  OH 
43Q6M&14)S6W267, 

PENNSYLVANIA 

Trevose 
Authorized  factory  sales  and  service.  KEN- 
WOOD, ICOM,  YAESU.  featuring  AMER- 
ITROM,  B&W,  MFJ,  HYGAIN,  KLM, 
CUSHCRAFT,  HUSTLER,  KANTRONICS, 
AEA,  VIBROPLEX,  HEIL,  CALLBOOK,  AR- 
RL Publications,  and  much  more. 
HAMTRONICS.  INC,  4033  Brownsville 
Road,  Trevose  PA  19047.  (215)  357-1400. 
FAX  (215)  355-8958.  Sales  Order  1-800- 
426-2320.  Circle  Reader  Service  293  for 
more  informatiofL 


Your  company  name  and  message  can  cental  up  to  50  worts  tor  as  Note  as  S42D  yearly  (prepaid),  or  £210 
tor  sa  months  (prepaid).  No  mention  d  mai-oroer  tusness  please  Ovectofy  led  and  payment  mud  iea^i  us  60 
days  in  idwanee  d  putticatot  For  example,  advertising  tor  the  Apd  32  issue  must  be  r  our  hands  by  February  ma 
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SIMPLEX 


REPEATER 


SR4  /  SR4-D 


NO  DUPLEXER  NEEDED 

{For  sirn  plex  repeater  operation , ) 


VISA 

MASTER 
CARD 

C.O.D. 


PRODUCT 

REVIEW 
IN  "73"  MAG. 
JANUARY*  93 


•  DUPLEX REPEATER 

•  VOICE    IDENTIFIER 

•  VOICE    MAIL    BOX 

ALL  IN  ONE 

•  REMOTE  OTMF  CONTROLLABLE 

•  FULLY  TESTED  ANO  WARRANTtED 

•  MANUAL  AND  CABLES  INCLUDED 
a  COST  EFFECTIVE  •MADEIN  U.S-A. 
«  STEELCASE  •!  2VDC  OPERATION 

ALL  YOU  NEED  IS: 

ONE    RADIO 

AMD 
ONE FREQUENCY 


CALL  OR  FAX  NOW  FOR: 


IMMEDIATE  DELIVERY 


ASK  FOR  INFORMATION  ON  OUR  FULL  LINE  OF 
RF  REMOTE  CONTROL  AND  DIGITAL  VOICE  PRODUCTS. 

Brainstorm  Engineering 

2948  1/2  Honolulu  Ave.     La  Cresoenta,  CA     91214 

TEL:  (81 8)  249-4383     FAX:  (81 8)  248-0840 


DEALER  INQUIRES  WELCOME 


CIRCLE  197  ON  HEADER  SERVICE  CARD 


RF  POWER 

TRANSISTORS  -  TUBES 


PARTIAL  Lf STING  OF  POPULAR  TUBES  AND  TRANSISTORS  IN  STOCK 


TRANSISTORS 

TRANSISTORS 

OUTPUT  MODULES 

POWER  &  SPECiAL 

C02G64A 

S2400 

2N3553 

$2.85 

SMM 

$46.70 

572B/T150L 

149.95 

ECG340 

3.96 

2H3771 

2.95 

um 

32.95 

MatcA  Pr. 

114.95 

MGF13Q2 

7.95 

2N3866 

1.25 

SAV7 

32.95 

810  PL 

109.50 

MGF14D2 

17.96 

2N4048 

12.95 

SAV12 

17.25 

81 1 A  PL 

12.95 

MHF134 

1S.0O 

2  N  442  7 

1,25 

SAV15 

44.00 

Match  Pr 

32,90 

N1RF136 

21.00 

2N5H9 

1.75 

SAV17 

57.70 

B1 IA  RCA 

CALL 

MRF137 

24.00 

2N5179 

1,25 

SAVZZA 

49.95 

m  pl 

37.95 

MRF140 

7500 

ZN5590 

10.08 

Mb/706 

43.90 

B33A  PL 

B4.95 

MRF141 

84.50 

2MS581 

14.50 

M57710A 

38.70 

833C  PL 

89  95 

MRF141G 

190  00 

ZK5W5 

10.08 

M57726 

67.75 

5894 

47.95 

MRF15D 

68.75 

21*6080 

9.75 

M57727 

58.50 

61408  HAT/PL 

13.95 

MHF15QMF 

148  75 

2W6081 

11.35 

M57729 

6150 

maicn  rr. 

29.95 

MRF151G 

168.50 

2N&0B2 

HJ5 

M57732L 

34.70 

61468  GE 

23  95 

M8F237 

4.40 

2116083 

14.35 

M57737 

38  9S 

Maicfi  Pr 

54.95 

MRF23S 

14.95 

2N6084 

14,35 

M55741 

59  00 

6558A 

CALL 

WRFZ39 

15.95 

2SB754 

2  50 

M57745 

8325 

7199 

18.95 

MRF24fl,A 

16  SO 

2SC730 

4.50 

M57762 

69.95 

7289 

79,91 

MRF245 

32  00 

2SC1729 

13.25 

MS77B3M 

54.95 

7558 

14.95 

MRF247 

23  35 

2SC1945 

§m 

mrmm 

29  M 

7581/MTO 

17,95 

MRF260 

11.50 

ucmw 

15  65 

wmni 

119.95 

81 22 

159.95 

MRF262 

14.75 

2SC1947 

9.75 

M87715 

a,7s 

M17GE 

19  95 

MRF264 

13.45 

2SC1955 

9.00 

MHW  SERIES 

CALL 

B873B 

339© 

MRF327 

62. 00 

2SC1969 

2.2S 

RECtmHG  TUBES 

8875  El 

339.95 

HRF421 

22.95 

2SC1971 

4.80 

GANUt 

13.96 

8950  GE 

21.95 

MHF422MP 

ai.se 

2SC2028 

1.95 

6AZ8 

14.95 

Match  Pr. 

49.90 

MRF433 

12.28 

2SC2029 

3.50 

una 

11.96 

2C39A 

59.95 

MRF45G 

1358 

2SC2053 

1.20 

6SZG 

7.95 

3  500Z  PL 

89.95 

MRF454 

14.58 

2SC2075 

1.45 

6CA7/EL34 

CALL 

3-5002-MP 

189.95 

MRF455 

10.95 

2SC2D94 

15.95 

6CB6 

6.95 

3-508Z  El 

142.95 

MRF455A 

1195 

2SC2M7 

23.95 

6CQ8A 

10.05 

3  50OZAMP 

142.95 

MRF4M 

17.95 

2SC2166C 

1.50 

6CL8 

13.75 

3-500ZG  PL 

11995 

MRF475 

9,25 

2SC2221 

8.25 

6CX8 

11.95 

4  4DDC  El 

154.95 

HRF47B 

4  00 

2SC2237 

8.40 

6GK6 

13.95 

4-10DOA 

CALL 

MRF477 

1195 

2SC22S9 

15.15 

6GWB 

8.95 

3CX100A5  t#) 

79.95 

WRF485WP 

39,95 

2SC22S0 

15.95 

6HF5GE 

17.95 

3CX400A7  El 

329  75 

MRF492 

15.95 

2SC2312C 

4.96 

6J&6A4  5JGE- 

CALL 

3CX400A7(I) 

289.95 

»RF4§7 

11.75 

2SC2395 

23.90 

6JH8 

12.95 

3CX400U7 

465  00 

MRF623 

4  25 

ZSCZ509 

10.85 

WS6CGE 

Z1.fi 

3CX800A7 B 

319.95 

MRF630 

4.75 

2SG2S30 

22  95 

6KD6GE 

19.95 

3CX1200A7EI 

424  50 

MRFH1 

19.95 

2SC2640 

17.00 

6KV6  &  6LB6 

CM! 

3CX1500A7  El 

624  50 

MRF&44 

23.00 

ZSC27S2 

37  75  , 

6LF&  G£ 

19  96 

30X1500*7(1)499  00 

MRF&46 

24.75 

25C2783 

59.85 

6LQ6  GE 

24.95 

3CX3000A7  El 

719.50 

MRF548 

29.95 

25C2879 

19.95 

6LH5  ft  5UC6 

CALL 

4CX250B 

79.80 

MRF901 

151 

2SC2904 

30  SO 

12fY7A 

11,75 

4CX250H 

99,95 

MRF966 

4J5 

2SC290S 

34.50 

12JA6  GE 

1995 

4CX30QA 

199.96 

MRF1946 

1500 

2SC3101 

8.95 

4CX350A.  F 

CALL 

SHF3749 

CALL 

J310 

150 

4CX10CDA 

389.95 

MTgr.  EI=Eimac,  PL=P*nta  Labs  Limited  War   12  moAOOQ  firs,  on  Penia  A  Eimac  transmitting  tubes 
Price  &  avfttiQitfty  subject  to  change  without  notice  -  Quantity  Pricing  Available 


SHIPPING  METHOD  &  CHARGES 
MINIMUM  DHDER  $20.00 

8E5T  WAY:     UPS.  ORDERS  RECEIVED  BEFORE 

4p.m.  PST  (7  p.m.  EST)  SHIPPED  SAME  DAY 

St  UPS. 

Federal  Express  /  Aiftome  /  DHL '  USPS  are  also 

available 
GROUND  SERWCE:  3-7  woritmg  days  (max.) 

depend^  pn  desunauon  in  contfl,  U&. 

S43Q  mifummn  Add  5  50  m  pound  above 

2  pounds. 
3-DAY  SELECT  GROUND  SERVICE  UPS  ORANGE, 

$5.50  minimyin  Add  1.75  per  pOMtafewt  2  fel 
2-DAY  AIR  SERVICE:  DPS  BLUE.  ST .00  minimum  Add 

$1.00  per  pound  atofi  2  pounds  Federal  Eapress 

also  avaHable  at  same  charge 
NEXT  DAY  OEUVEIff : UPS fldTuSSO  mmimom 

Ask  for  shipping  dmt  above  i  to. 

Saturday  delivery  available  for  additional  $10  00 
CANADA:  55  50  minimum  shipptngytianditng  charge  up 

to  1 1D.  for  postal  UPS  available.  caO  for  charges 


PAYMENT  METHOD: 

PREPAID  witil  ■Check  or  moray  order,  Personal 

checks  must  have  reprinted  address  and  are 

limited  to  S4Q.QQ.  Checks  reiurned  lor  Insufficient 

funds  will  be  subject  to  a  $20  OQ  charge. 

Any  overpayment  will  be  returned 

VIS  A/HAS  YERCAflD  acceptea 

C  0.0.1  Add  S4.50  UPS  cnaroe  Cash.  Cashiers 

Check.  Money  Order,  or  Pre-approved  Company 

Check  only  Ho C  0.0  to  AUskiHawao/ 

Puerto RicoCanafla 

FOREIGN:  Bank  check  drawn  on  US  Bank,  or 

VISA  I  M  C. 

WIPE  THANSfER:  Contact  us  for  accoont 

irriorrnatajrt 

OPEN  ACCOUNT:  Net  30  to  firms  vrhose  credrt  has 
been  pre-approved 

CAU  FQRWA:  Residents  add  approprBt 

FOREIGN:  Insurajice -'Registration  is  Often 
Advise  if  desired, 

SMALL  PACKH:  Ideal  Air  shipment  for  small 
orders  of  parts.  $10.00  up  to  8  oi«  4  lb.  max. 

AIR  PARCEL  POST  is  available  on  larger  items 


Monday  -  Friday  7;D0  a.m.  -5  p,m+  PST  / 10:00  a.m.  -  8  p.m.  1ST 
EXP0HT      •O.E.M,      -SERVICE      -R&D      •  AMATEUR      •  MARINE 


0R0ERS  ONLY 


1-800-RF-PARTS 
1^000-737-2787 


NO  TECHNICAL 


MAIN  ORDER  LINE       619744*0700       INFORMATION 


CUSTOMER  SERV.      619-744-0750      TECHNICAL  OR 
OR  WARRANTY    (10  a.m.  -4  p.m.  only)     APPLICATIONS 


619-744-1943 
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MAY  1-2 

ABILENE,  TX  The  Key  Cily  ARC  will 
sponsor  the  ARRL  West  Texas  Section 
Convention  and  Hannfesl  at  the  Abilene 
Civic  Center  from  a  AM-5  PM  Sat.,  and 
from  9  AM~3  PM  Sim.  VE  Exams  Pre-r©g- 
istralion  must  be  received  by  April  271ft. 
Talk-In  on  146.160/.760.  Contact  Peg 
Richard  KA4UPA  1442  Lakeside  Drt  Abi- 
lene TX  79GQZ  Tel.  (915)  $72-8889. 
SIERRA  VISTA,  AZ  The  Cochise  ARA 
will  hold  its  Annual  Manifest  ai  the  club 
training  facility  on  Moson  Rd.  VE  Exams, 
Contact  Robert  Hollisier  N7INK.  (602) 
378-3155  after  S  PM,  or  write  to  VARA, 
RO.  Box  1855,  Sierra  Vista  AI  3563$- 
1S55. 

MAY  2 

BEMIDJl,  MN  The  Paul  Bunyan  ARC  will 
hold  its  annual  Ham  test  from  8  AM -3: 30 
PU,  at  the  Moose  Club.  Talk-in  on 
146J3/.7&  Rea  Market.  VE  Exams.  Con- 
tact Rotten  Beyer,  Hamtest  Chairman, 
P.O.  Box  524,  Bemidji  MN  56601,  Tel 
(218)  751^801. 

YONKER&  NY  A  Giant  Electronic  Bea- 
matfcet  wM  be  held  at  Lincoln  High  School, 
Kneel  and  Ave.t  from  9  AM  -3  PM,  by  the 
METRO  70cm  NETWORK,  Indoor  Flea 
Market,  VE  Exams.  To  register,  call  Otto 
Supliski  WB2SLQ,  (914}  969*1053.  Talk-in 
on  410  425  MHZ  PL  156 J;  223.760  MHz 
PL  67,0;  146,310  MHz;  443350  MHZ  PL 
156.7. 

SPECIAL  EVENT  STATIONS 
APR  2-4 

BAY  Cm;  TX  The  Matagorda  Co.  ABC 
will  operate  N5QWF  (or  any  other 
Matagorda  Co,  ARS)  00002-2400Z  Apr.  2- 
A,  in  conjunction  with  the  Bay  City  Her- 


itage Day  Festival,  All  bands  in  all  modes. 
For  QSU  send  SASE  to  N5QWF,  4404 
Doris  $t.t  Say  City  TX  77414. 

APRW 

GREEN  VALLEY,  AZ  The  Green  Valley 
ARC  will  operate  KC7MF  1600Z  Apr.  3- 
2300Z  Apr.  4r  to  commemorate  the  dosing 
of  all  Titan  Missile  sites  In  the  USA.  Phone 
- 14,250. 21.330, 28.360  MHz.  CW  -  in  the 
Novice  portion  of  the  10m  band,  around 
28.150  MHz.  For  a  certificate,  send  QSL 
and  SASE  to  GVARC.  601  N  La  Canada, 
Green  Vattey  AZ  85614. 

APR  12 

HALIFAX,  NC  The  Roanoke  Valley  ARS 
will  operate  K04KP,  14Q0Z-24GQZ.  during 
the  Halifax  Resolves  celebration  com- 
memorating our  nation's  first  written  re- 
quest for  independance.  Operation  will  be 
in  (he  General  subbands  and  10m  Novice. 
For  QSL,  send  QSL  and  SASE  to  Terry 
Cteszki,  Rt  2  Box  519B  Zoo  Rd.f 
Roanoke  Rapids  NC  27870. 

APR  17 

CONSTTTUTION  ISLAND,  NY  The  West 
Point  Cadet  ARC,  in  conjunction  with  the 
Orange  County  ARC,  will  operate  W2KGY 
from  the  hlstoricaJ  landmark  "Constitution 
Island,"  from  14002-2000Z.  Operation  will 
be  on  10  thru  80  in  the  first  10  kc  of  the 
General  phone  portion.  QSL  with  SASE  to 
SE  Station  W2KGY,  Cadet  AR  Seminar,  M 
Morgida,  Dept  of  EE  and  CS,  USMA, 
West  Point  NY  10996, 
SEATTLE,  WA  The  NorthWest  QRP  Club 
will  sponsor  the  First  North  West  QRP 
Club  Contest  from  1700  LTTC-2100  UTC 
on  7035-7040  kHz  and  14060  kHz.  For 
details,  please  contact  Bob  Famworth 


WU7Ft  Contest  Editor  NWQRP  Ctub. 
Beltewe  WA  98006, 

APR  17-tfl 

1993  CONNECTICUT  GSG  PARTY  Op- 
eration will  be  2000Z  Apr.  17-200GZ  Apr. 
18,  with  a  rest  period  0400Z-1200Z. 
Phone  and  CW,  Sponsored  by  the  Can- 
die  wood  ARA.  For  details,  write  !o  CARA 
P.O.  Box  3441,  QanbvryCT  06313*3441. 

APR  23-24 

THOMASVILLE,  GA  The  Thomasvllle 
ARC  will  operate  W4UCJ  1600Z-24002 
Apr.  23rdf  and  1300Z-2200Z  Apr,  24th,  to 
commemorate  the  72nd  Annual  Rose  Fes- 
tival. Operation  will  be  in  the  lower  Gener- 
al portion  of  the  80,  40T  20,  and  1 5m 
phone  or  CW  subbands,  and  the  Novice 
10m  phone  band.  For  a  certificate,  please 
send  QSL  and  SASE  to  Thomasvifle  ARC, 
PO  Box  251,  Thornasviile  GA  31799. 

APR  24 

SNOWFLAKE,  AZ  The  Pleasant  Valley 
ARC  will  operate  KB7PIY  from  I500Z* 
230GZ.  to  commemorate  Astronomy 
Week.  Operation  will  be  on  the  10m 
Novice  phone  band.  For  astrophoto  certifi- 
cate, send  QSL  and  9x12  SASE  (2 
postage  units)  io  A.R.S,  KB7PIY,  Bill 
Wood,  1424$  N  Westminster  Pi,  Foun- 
tain Hitis  AZ  85268-2705 

APR  24-25 

LAFAYETTE,  LA  The  Acadiana  ARA  will 
operate  W5DDL  from  1300Z-0200Z  Apr. 
24-25,  to  celebrate  Festival  International 
Delouisiane.  Operation  will  be  in  the  lower 
portion  of  the  General  40t  20,  and  15m 
phone  bands,  and  the  lower  portion  ot  the 
Novice  10m  phone  subband.  Send  QSL 


and  SASE  to  Acadiana  AR  Assn.  Inc.,  E 
Miltert  612  Harding,  Lafayette  LA  70503, 
or  c/o  P.O.  Box  51174,  Lafayette  LA 
70605-1174. 

APR  25 

0GDENS8URG,  NY  The  Ogdensburg 
ARC  win  operate  N2MXR  140QZ-21DQZ, 
to  commemorate  the  125th  Anniversary  ot 
the  City  of  Ogdensburg.  Operation  will  in- 
clude 7.280,  14,325.  21.325,  and  the 
Novice  portion  of  10m  +/-  QRM.  For  an  of- 
ficial certificate,  send  QSL  with  contact  # 
and  either  a  #10  or  a  9  a  12  SASE  to  Pete 
Baltradis,  RD  1  BOX  206,  Norwood  NY 
13668. 

MAY  1-2 

PHILADELPHIA,  PA  Station  WA3BAT 
will  be  operated  from  1300Z  May  1st- 
20O0Z  May  2nd,  by  the  Oiympia  ARC,  !o 
commemorate  the  95th  anniversary  of  Ad- 
miral Dewey's  triumph  over  the  Spanish 
fleet  at  the  Battle  of  Manilla  Bay. 
SSB/Phone  -  3.895,  7,245.  14.245, 
21 ,265.  28.365,  and  145.270.  For  a  certifi- 
cate, send  QSL  and  a  9  x  12  SASE  to 
Otympia  ARC,  PO  Box  928,  Philadelphia 
PA  19128, 

MAY3-JUN3 

HASTINGS,  NEW  ZEALAND  Due  to  its 
past  popularity,  lha  160m  "Have  A  Go7'  Ac- 
tivity has  been  re-activated,  This  will  be 
run  during  the  NZART  Field  Day  Contest, 
but  will  not  be  a  part  of  it.  This  activity  will 
be  held  from  2000  hrs  NZT  May  3rd-O300 
hrs  NZT  June  3rd,  LS8  or  CW,  primarily  at 
1840  kHz  (but  anywhere  in  the  band), 
Contact  David  Waiker  ZL3DK,  36 
Ardrossan  Ave.,  Raxmere,  Hastings,  New 
Zealand. 


-  Packet  Radio  - 

Portable  &  Affordable! 


Model  BF-l 
Packet  Modem 
Made  in  U.SA, 


*  Simple  Installation 

*  No  External  Power 

*  Smart  Dog™  Timer 

*  Perfect  For  Portable 
ic  Assembled  &  Tested 
*VHF,UHFVHF(I»M) 


Whether  you're  an  experienced  packeteer  or  a  newcomer  wanting  to 
explore  packet  for  the  first  time*  this  \s  what  you've  been  waiting  for! 
Thanks  to  a  break  through  in  digital  signal  processing,  we  have 
developed  a  tiny,  full-featured,  packet  modem  at  an  unprecedented 
low  price.  The  BayPac  Model  BP-l  transforms  your  PC-compatible 
computer  into  a  powerful  Packet  TNCf 
capable  of  supporting  sophisticated  features 
like  digipeaiing.  file  transfers,  and  remote 
terminal  access.  NOW  is  the  time  for  YOU 
to  join  the  PACKET  REVOLUTION! 


J    Incorporated 


400  Daily  Lane 

P.O.  Bo Jt  5210 

Grants  Pass,  OR 

97527 


1 -800-8B  A  YP  AC 


VISA 


1  -800-822*9722 
{503)  474-6700 
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QUALITY  THAT'S 
AFFORDABLE 

Tri-Ex  is  pleased  to  announce  the  reduction  in  price  on 
the  most  popular  models  of  quality  Tri-Ex  towers  for  the 
Amateur  radio  enthusiast.  The  overhelming  acceptance 
of  the  listed  models  has  made  it  possible  for  Tri-Ex  to 
pass  on  substantial  savings  to  our  valued  customers. 

I  ii  yi7A   was    now! 
LIVr4f  U  $3£45  $3,658 

Was     Now 
WT-51     $1,245  $1,050 

LM-354  $1,865  $1,300 

The  LM-354  is  suppled  with  a  hand  witicfi  brake  system.  The  LAM  70  is  majorized 


TO  ORDER  CALL 
600-328-2393 


HuanrCard 


TECH  SUPPORT  209-651-7859 
FAX  209-651-5157 


All  towers  are  complete  with  rigid  concrete  base  mount  and 
rotator  mounting  plate,  Tri-Ex  prints  and  calculations  provided 
with  tower  are  compliant  with  1991  Uniform  Building  Code 
(U.B.C.)  Engineering  designed  to  1991  U.B.C-  -  70  MPH 


ri-Ex 


® 


TOWER  CORPORATION 


7182  Rasmussen  Ave.  •  Visalia,  CA  93291 
Unsurpassed  Quality  since  1954 


CIRCLE  22  ON  READER  SERVICE  CARD 


76  73  Amateur  Radio  Today  •  April,  1 993 


Rtty  LOOP 

Continued  from  page  55 

don'i  advise  it  ft  Is  hard  to  match  me 
convenience  and  stability  of  a  commer- 
cial rig  for  these  frequencies,  and  who 
says  you  have  to  buy  new?  Ask  around 
at  a  local  club,  check  hamfests,  net- 
work through  friends  and  local  radio 
stores.  If  you  keep  your  eyes  open,  I 
suspect  you  will  be  able  to  pick  up  a 
secondhand  slightly  older,  2  meter  ra- 
dio for  well  within  your  budget,  Who 
knows,  someone  reading  this  might 
just  offer  to  hefp. 

Getting  on  Packet 

Matthew's  second  question  revokes 
around  packel.  He  says  that f  "while  pe- 
rusing the  ads  in  the  magazines.  J  read 
an  article  or  two  about  packet  radio. 
I've  heard  mat  packets  are  relayed  all 
across  the  country.  How  does  this 
wortc?  I  assume  I  broadcast  the  mes- 
sage and  a  local  repeater  will  pass  it 
along,  How  do  I  get  started  in  this?  ft 
sounds  a  whole  lot  cheaper  than  call- 
ing long-distance!" 

Well,  before  we  get  to  the  first  part 
of  the  question,  let's  deat  with  the  end. 
Don't  forget  that  no  matter  what,  ham 
radio  is  n  on -commercial  communica- 
tion that  cannot  be  used  to  replace 
commercial  carriers.  So,  unless  your 
father  is  a  ham,  better  stay  with  the 
phone  company,  or  at  least  one  of 
them. 

Now,  packet  communication  in- 
volves bundling  little  packets  of  digital 


communications  together,  each  packet 
of  which  is  addressed  to  where  it 
should  go.  You  send  these  packets  to 
either  the  addressee  or  another  station 
which  can  relay  it  along.  That  relay  sta- 
tion, an  automated  update  of  the  old 
message  relay  system  which  founded 
a  radio  relay  league,  is  a  digipeater. 
Don't  confuse  this  with  a  conventional 
VHF  repeater.  Whereas  the  repeater 
merely  retransmits  the  received  audio 
on  another  frequency,  the  digipeater  re- 
generates the  received  data,  thus 
cleaning  up  the  data.  More  on  this  Jn 
future  columns. 

Digital  communications  span  the 
spectrum  from  old-fashioned  radiotele* 
type  1o  the  latest  computer  wizardry, 
and  "RTTY  Loop'  loops  around  the 
same  neighborhood.  For  example,  vol* 
umes  one  and  two  of  the  PC  compati* 
hie  RTTY  programs  remain  available, 
as  is  a  collection  of  PC  archiving  un- 
ties. Each  collection  is  over  a 
megabyte  in  size,  and  wilt  fit  on  a  high 
density  5*  or  3.5*  disk,  or  on  a  bunch  of 
low  capacity  ones.  To  receive  your 
copies,  send  me  sufficient  media,  a 
postage -paid  return  disk  mailer,  two 
dollars  in  US  funds  per  disk,  and  be 
sure  to  tell  me  which  collection  you 
want,  Send  it  all  to  me  at  the  above 
address,  and  I'll  turn  it  around  real 
soon.  Don't  forget  to  send  me  your 
comments  and  questions  as  well;  to 
the  address  above,  or  via  CompuServe 
(ppn  75036,2501},  Delphi  (username 
MarcWA3AJR),  or  America  Online 
(screen  name  MarcWA3AJR). 


ANY  RIG— ANY  ANTENNA 
AUTOMATICALLY 

SMARTUNER™ 

Lefs  get  frank  about  HF  antennas.  Most  hams  try  to  put 
resonant  antennas  up  for  every  band.  For  those  with  the 
room,  great!  But  for  the  rest  of  us,  limited  to  perhaps  a 
single  long  wire  or  some  other  compromise  antenna,  the 
SGC  SMARTUNER  is  the  ideal  solution.  Its  onboard  com- 
puter selects  exactly  the  right  inductance  and  capacitance 
from  more  than  one  half  million  possible  combinations 
en  it  remembers  the  setting  so  your  rig  will  retime  ii 
1  milliseconds.  It's  waterproof,  too,  built  to  exacting 
commercial  and  para-military  standards.  So,  even  if  your 
antenna  is  a  compromise,  your  stgnal  doesn't  have  to  be. 


SGC  Buading.13737  S.L  26th  St..  Beltane.  WA  98005  USA  Fax  206-746*384  TeL  {206)  746-6310 
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AMATEUR  RADIO  EQUIPMENT 


CALL 


4°™mIEI 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Fa rr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873 


ClflCLf  156  OH  READER  SERVICE  CARD 


INTERFERENCE  LOCATION 


•  50  to  1000  MHZ 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters 
&  Cell  Sites 


New  Tecfcnotogy  (patented)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppier  shift  radio 
direction  finder.  Simply  plug  into  receiver's  antenna  and  externa!  speaker  jacks  Models  available 
with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  -  50  MHz  to  1  GHz.  Call  or  write 
(or  details. 
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DOPPLER  SYSTEMS,  INC 


P.O.  Box  31819         (602)  488  9755 
Phoenix,  AZ  85046  FAX  (602)  4884295 
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Let* 

Talk 


SPACENET  3 
CHANNEL  21 
6.2  WIDE 
BAND  AUDIO 


Radio 
Network 


General  Interest  &  Technical  Talk 

Programming  Suitable  for  Air 

Over  Amateur  Radio 

Live  Call-in  Programs 


Don't  miss... 

"Amateur  Radio  Weekly' 

With  your  host 

Frank  Collins-N6TAF 

Saturdays  5-7  p.m.  EST 

Live! 
For  Air  Over  Your  Repeater! 


AIRTIME  AVAILABLE! 

LTRN.  Box  1555.  Oak  Park,  IL  60304-0555 
708-383-0778 
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Above  &  beyond 


a  L  Houghton  WB6IGP 
Sen  Diego  Microwave  Group 
6345  Badger  Lake  Ave. 
San  Diego  CA  92119 


Collecting  Surplus  Surface 
Mount  Components 

This  month  we'll  cover  one  method 
to  help  you  stock  your  junk  box  with 
some  exotic  components.  Normally, 
the  removal  of  the  miniature  compo- 
nenis  presents  a  large  problem  when 
undertaken  in  mass,  but  I  think  you 
will  be  quite  pleasantly  surprised  to 
find  out  how  well  this  method  works. 

First,  a  little  about  the  components 
thai  can  be  reclaimed.  Surface  mount 
components,  being  very  small,  make 
new  construction  respectably  smaller 
than  conventional  circuits, 

A  quick  example  is  a  standard  IG. 
Take  any  basic  device  and  you  will 
find  that  it  is  available  not  only  in  the 
standard  14-  or  16-pin  plastic  package 
that  we  are  all  familiar  with,  but  most 
come  in  surface  mount  packages  as 
well.  The  main  difference  is  size.  The 
standard  14 -pin  IC  is  just  over  an  inch 
long,  with  pin*to-pin  spacing  of  0.1*. 
The  surface  mount  equivalent  is  less 
than  half  the  length  and  about  one 
quarter  the  height.  See  Figure  1  for 
the  size  comparison. 

ICs  are  not  the  only  components 
that  come  in  these  miniature  pack- 
ages. Resistors,  capacitors,  inductors, 
transistors  and  a  lot  more  are  coming 
packaged  this  way,  In  tact.  I  just  found 
in  surplus  several  mixers  for  RF  that 
work  over  their  range  of  5  MH2  to 
2000  MHz.  A  lot  of  exotic  Surface 
mount  components  are  being  used  in 
electronic  equipment  manufacture  due 
to  size  constraints.  This  should  make 
more  of  the  older  surface  mount  sys* 
terns  available  in  the  surplus  or  scrap 
market  for  amateur  use.  Be  observant 
and  you  might  locate  a  gold  mine  in 
Surplus  components  in  your  local  area. 

One  problem  that  has  hung  on  with 
these  packages  getting  smaller  and 


UHF  And  Above  Operation 


smaller  is  repairing  or  modifying  cir- 
cuits. Most  people  have  difficulty  re- 
moving a  chip  capacitor  as  it  is  very 
small  and  must  be  desoldered  on  both 
ends  to  remove  it  from  a  PC  board, 
Why  are  surplus  surface  mount  com- 
ponents so  attractive  when  you  canl 
easily  unsolder  them  with  a  soldering 
iron?  Because  you  don1t  use  a  solder- 
ing iron.  What  you  want  to  do  is  ad- 
vance  Into  the  21  st  century  in  your  sol- 
dering techniques.  I  don't  propose  mat 
you  go  out  and  purchase  a  Si  ,000  sol- 
dering station.  No.  what  want  you  10 
do  is  to  spend  about  S20  and  be  able 
to  have  some  of  the  best  methods  of 
soldering  (or.  In  our  case,  unsoldering) 
at  your  fingertips.  What  device  can 
you  purchase  lor  $20?  A  heat  gun. 
This  device  is  normally  used  for  re- 
moving paint  by  the  blistering  method, 
then  the  blistered  paint  is  scraped  off- 
In  our  application  you  wiif  use  this 
same  heat  gun  for  electronic  compo- 
nent unsoldering,  or  shrink  tubing  ap- 
plications. 

D-!ext:The  heat  gun  has  limitations, 
but  as  long  as  you  know  that  soft  plas- 
tic IC  sockets  and  simitar  devices  will 
be  affected  by  the  gun's  intense  heat 
(melted)  it  will  be  no  problem.  Sockets 
and  such  can  be  removed  with  care, 
as  can  some  soft  plastic  components, 
but  I  don't  see  much  advantage  to 
keeping  them.  I  find  that  1  want  the  ICs 
and  electrolytes  as  well  as  the  tanta- 
lums in  preference  to  plastic  mounting 
hardware.  I  don't  bother  with  resistors, 
although  they  come  loose  free  for  the 
ride.  These  heat  guns  are  capable  of 
blowing  a  hot  700  to  800  degree  blast 
of  air  In  a  stream  quite  similar  to  a  hair 
dryer.  This  will  heat  up  the  solder  in 
about  two  minutes  of  air  flowing  about 
the  solder  junctions  in  the  air  stream. 

Before  using  a  heat  gun  to  strip  a 
PC  board  of  components  you  can  use 
a  soldering  iron  and  an  X-Acto™  knife 
or  some  other  means  to  gently  lift 
each  lead  of  delicate  components. 
When  you  start  to  unsolder  a  PC 
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PC    Trace 

Copper  Foil 

Bottom  Side  PC  Board 

Single  Side  PC  Board 


Figure  1.  Standard  14-pin  DIP,  compared  to  a  surface  mount  IC.  The  1 4-pin  DIP 
mounts  through  hotes  drilled  in  the  PC  board.  Surface  mount  means  just  thal—tt  Is 
soldered  on  the  component  side  of  the  PC  board  (no  holes). 
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Photo  A.  Components  removed  with  a  heat  gun.  Note  the  dean  pins,  even  on  a 
40-pin  socket  removed  from  a  386-25  PC  board.  The  20-pin  chips  under  the  W 
MHz  crystal  show  dirty  solder  leads.  These  chips  were  puited  too  soon — not  ail  of 
the  solder  was  attowed  to  flow  before  the  chip  was  putted. 


board,  direct  the  heal  guns  nozzle  to 
an  area  on  the  backside  of  a  PC  board 
to  remove  conventional  chip  compo- 
nents first.  In  some  cases  you  might 
just  have  to  tap  the  board  to  jostle 
loose  surface  mount  components,  let- 
ting them  drop  to  a  paper  below  for 
collect  ion. 

tn  using  a  heat  gun,  apply  the  ex- 
haust (much  Jike  a  hair  dryer,  only 
much  hotter)  to  the  PC  board  area  to 
be  heated  and  position  the  gun  about 
hat!  an  inch  from  the  surface  of  the 
board.  Don't  get  too  close  as  this  will 
only  bum  the  PC  board.  A  half  inch  to 
an  Inch  is  about  right.  You  will  have  to 
do  a  tittle  experimenting  with  this  tech* 
nique  and  I  suggest  a  scrap  of  PC 
board  to  try  for  a  first  attempl.  I  have 
found  that  positioning  the  PC  board 
securely  in  a  bench  or  drill  vice  will  al- 
low you  to  work  rapidly  on  it.  Position 
the  board  vertically  for  conventional 
rear-soldered  PC  boards  and  horizon- 
tally for  surface  mount  boards.  This 
leaves  both  hands  free — one  for  the 
heat  gun  and  the  other  for  tapping  or 
gently  removing  components  with  an 
X-Acto  knife. 

Bring  the  solder  to  molten  tempera- 
ture around  the  components  to  be  re- 
moved. It  will  be  very  apparent  as 
some  of  them  will  squirm  about  their 
solder  pads.  This  takes  about  two 
minutes  for  the  Initial  heat  application. 
After  that,  the  nearby  components 
take  a  much  shorter  time  to  detach 
from  the  board,  Some  of  the  ICs  can 
be  removed  with  forceps  by  gentle  lift- 
ing (that  is.  assuming  that  the  com- 
ponent leads  were  not  bent  when  they 
were  originally  Inserted  on  the  PC 
board). 

This  process  sounds  unbelievable 
but  in  actual  practice  it  works  quite 
well.  Last  night  I  unsoldered  a  PC 
board  to  recover  some  connectors  and 
ICs  from  a  defective  336*25  MHz  com- 
puter motherboard.  I  completed  re* 
moving  all  the  components  from  the 
board  in  about  10  minutes.  The  board 
was  empty  of  all  chips  that  were  sol- 
dered, leaving  just  the  sockets  and  a 


few  of  the  other  components.  Bypass 
capacitors,  clock  oscillators,  40-pin 
sockets,  etc..  were  all  removed  in  this 
operation  with  the  heat  gun. 

The  procedure  to  use  with  surface 
mount  components  is  much  the  same. 
but  instead  of  direct ing  the  heat  to  the 
rear  of  the  board,  direct  it  to  the  com- 
ponent  side  wnere  the  surface  mount 
part  is  attached.  This  works  well  to  re- 
move top-mount  components  on  the 
PC  board.  When  a  heat  gun  is  used 
components  retain  their  exact  form 
and  are  not  distorted  in  the  removal 
process,  if  a  conventional  soldering 
iron  (pencil  type)  is  used  to  remove  a 
four-leaded  transistor,  the  leads  each 
have  to  be  heated  and  lifted  with  a 
knife.  When  this  operation  is  complet- 
ed, the  part  is  removed  but  all  four 
leads  have  been  bent  or  otherwise  de- 
formed in  the  process  and  sometimes 
are  quite  resistant  to  being  removed 
intact.  With  the  heat  gun.  the  onfy  pos- 
sible damage  that  can  be  subjected  to 
the  pari  is  excessive  heat.  Most  de- 
vices lake  the  operation  with  the  heat 
gun  well.  Just  use  reason  and  com- 
mon sense.  In  no  case  should  the  PC 
board  burn  or  blister  or  smoke — ii  it 
does  you're  too  dose  and  there's  100 
much  heat.  Back  off  and  give  it  a  little 
time.  Dont  try  to  rush  here. 

Don't  rush  the  solder  during  ils 
heating.  The  part  can  be  pulled  off 
prematurely,  but  if  you  wait  a  short 
time  it  will  come  off  quite  dean  without 
effort.  For  instance,  when  removing  a 
14-pin  or  even  a  40-pin  chip,  heat  the 
board  from  the  solder  side  for  about 
two  minutes  to  bring  ihe  section  of 
board  to  temperature  and  watch  the 
solder  on  the  opposite  side  of  the 
board.  It  will  soon  show  signs  of  being 
molten,  Don't  pull  the  IC  or  socket  just 
yet.  even  if  it  seems  to  come  with  a  fit- 
lie  pressure.  It  you  wait  another  15 
seconds  or  so  it  win  pull  off  without 
pressure  and  the  board  will  wick  off 
the  excess  solder  from  the  part  mak- 
ing the  pins  on  the  IC  clean,  You  will 
not  have  to  clean  up  the  part  later  if 
you  take  time  in  this  Step. 


$149 

Model  DSP-9 


Reduce  noise  and  interference!  ^ 

-  Automatic  noise  filter  for  speech  <~jf®^ 

Eliminate  heterodynes! 

-  Multiple  automatic  notch  filters 

Razor-sharp  audio  filters! 

- 1.8  and  2.4  khz  speech  bandpass 

-  200  Hz  CW  bandpass 

Digital  Signal  Processing  (DSP)  technology  provides  unmatched  perfor- 
mance in  reducing  noise  and  interference.  Improve  any  receiver  without 
modifications.  Simply  connect  between  your  radio  and  loudspeaker.  Enjoy 
cleaner,  quieter  speech  and  CW. 

Ask  about  our  advanced  model  DSP-S9  with  over  300  filter  combinations. 

Factory  assembled  -  high  quality.      ORDER  TODAY! 

Timewave  Technology  Inc. 

2401  Pilot  Knob  Road,  St.  Paul,  MN  55120 

61 2-452-5939  FAX  61 2-452-4571  VISA/MC 
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No-Hands! 

Wh*n  your  hand*  a«  bu*v.  where  Jo  vou 
WHf  your  HT?  ARES  teams  and  panne  jta 
designed  our  chest  mounted  Rescue Poweh  40 
they  could  listen  without  an  earpiece  An  J  talk, 
luttjttjnto  it  no-hands.  Diagonal  position* 
ing  oi  HT  places  antenna  over  ihe  shoulder 
noJ  in  Yi>ur  face.  Made  of  padded  rot-proof 
Cardura  with  quick-release  buckler  Adjusts 
TO  arab  any  size  HT!  Unique  Double  nviJel 
hoTas  two"HTs  or  HT  and  spare  balfrry. 
Single  £31.  Double  S-I1.+ S3  P^H 

AntennosWest 

Bo*  ttJOtf.S,  Prove  LIT  84*05 


RtscueP&uch 
H/>     ft 


TM 


Order   Hotline: 

801-373-3425 


UTMOST  MODIFICATION  BIBLE 

THE  GREATEST  IN  3FS  TIME. 
EVEN  MORE  COMPLETES!! 

OVER  20  ARE  PRECALCU LAT  ED  MQO*\C#nQ*i  CHARTS- 

OVER  GO  PIL  P(Ag«AHS.  •  BGANNtH  MQCNnC  "nTKWi. 

OVERMOQ  MOOIFICATX5NS  FOR  Ptt  G.B/5. 

OWfft  10Q  HAM  RADlDMQGfFtCAT0N3 

TEN  M£refi  MQOtTtCAriO«S,-tlNEft  SCHtHATH;  0£5K3N 

OVER  800  Mi*E  WH6NO  COfje  B 

ANlENhMVCOAXAGAiH^OSSUESKWCliARTSs  .„_ 

KDC  SOUND         U800-25t-9895  JUST: 

5  PINE  MEADOW  $29  95 

CONROE,  TX  77302  checkqru&*yqkx* 
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DIGI-FIELD 


No  more  guessing  about  antenna 
performance!  DIGI-FIELD  field  strength 
meter  has  an  extraordinary  frequency 
response.  Sniff  out  60Hz  interference  or 
check  for  microwave  oven  leakage.  Check 
antennna  gain/loss,  pattern,  polarization, 
etc.  Easy-to-read  3  1/2"  LCD  display,  low 
battery  indicator,  external  antenna  option. 
Uses  standard  9V  battery. 


1\ 


DIGI-FIELD 

Introductory 

Price 

$119.95 

$4.50  s/h 
plus  tax  in  CA. 

DC  to  1.3  GHz 


I  C  ENGINEERING 

16350  Ventura  Blvd.,  Suite  125 

End  no,  CA  91436 

Phone/Fax:  818-345-1692 

Orders  Only:  1-800-343-5358 


NEW! 

70  CM  TRANSVERTER 

15  WATTS 

New  for  1993.  Assembled  in  rugged  die-cast  box. 
IF  28-30  MHz;  output  15  watts  min;  rvr  N,F.  3dB 
typical;  13.8V  @  4  a. max  Switchable  dual  L.O 
allows  operation  on  432-434  MHz  and  435-437 
MHz  (also  available  430  or  436  MHz),  internal 
coax  relay  with  type  N  conn.  Requires  separate  rx 
and  tx  LF.  lines  with  approx.  1  mw  drive  on  lx 
(compatible  with  many  HF  transceivers)  and  PTT 
line  grounded  on  tx.  Internal  power  amp  uses 
SAU4  linear  hybrid  module. 

DEM  432- 1 5S  1 5  wafl:  lf»nsv«rteir  with  2  Irequencifta 
{432  A  435  MHz) arambtod  and Urtid  Price'  $395 

STILL  AVAILABLE 
DEM  432K  Transverter  Krt  1 0Omw 

3  RGB's  plus  parti  ft  xiaf  (43S  or  *35»  $1 55 

DEM432PCB      SPCS-SOMV  $30 

432PAK     Basic  LkiMiAufj.  Ml  Sw.  $80 

also  iransverters  £  preamps  432-5760MI-U 
antennas  50-5760  MHz  by  D€M  &  Rutland  Arrays 

,^JK       Write  for  Free  Catalog 

DOWNEAST  MICROWAVE 


nm  box  £310 

ph.{a07}94&-3741 


TflOY,  ME  04987 
fax  #07)  949-5157 


MICROWAVE  TRANSVERTERS 


SHF  1240  Complete  Transporter 
SHF  S Y  STEMS  No  tune  linear  f  rartsverters  and  transverter  toils  for 
902, 1269. 1296,  2304, 2400. 3456  MHz.  Alt  use  2m  M.g  13.9V.  Kits 
include  mixer  and  L,0.  PC.  boards.,  xtal  and  al  components.  Built 
units  indude  t.F./D C.  switchboard,  connectors  and  compact  low 
profile  housing  01  her  frequency  options  m  amateur  band  available. 
SHF90DK      902-306  MHz  50m W    KHS139    Built $265 

1296-1300  MHz  IDfflW     M$W9 

1 260- 1 272  Qscir  Ma  tit  Li  OmW    K  itS  1 40 
2304-2308  MHz  IDmW    KitS?05 

2400  KHz  Mod e  S  rev  Com    K n$  1 55 
3456-3460  KKi         10mW    Krt$205 


SHF  12«K 
SHF1269K 
SHF2304K 
SHF2401K 
SHF345W 
SHF  5760H 


5760  MHz/1296  IF    O.SmW  KjG170 


b432K 420-450 MHllOmJF  70mW    KitSlSO 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HGT 

Box  2310,  RR1    Troy.  ME  04987 

(207)  948-3741     FAX:  (207)  948-5 1 57 


Buil[$265 
Buitt$255 

Bmfl$255 

3uiltS325 
BuiltS26G 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

Linear  Power  Amps 

forSSB,  ATV,  FM,  902-1 296— 2304— 345BMHz 

23D3  PA       1 0mW  \n  3 W  0  nt     1 240-  1 300  MHz 


2313  PAM 
2335  PA 
2340  PA 
2370  PA 
3318  PA 
3335  PA 
3310  PA 
432  PA 


0-5 W  in  1flW  out 
1QW  in  35W  out 
lWin3$Wout 
5W  in  TOW  out 
1Win20Wout 
14Win40Wout 
lOmWin  lOWout 
70fnWin  t&WouT 


1240-1300  MHz 

1240-1300  MMz 

1240-1300  MHl 

1240-1300  MKz 

902-928  MHz 

902-928  MHz 

9Q2-92SMHZ 

420-450  MHZ 


S130 

taos 

S325 
£355 

Wfi 

$275 
S335 
S150 
$180 


Tfl  Switching  tillable,  id  13.8  VDC  f&owm  itriilaUe  In  LI  lorm 
Low  Noise  Pr»imps  &  preamp  Kits — 432,  902.  1296, 
1691,  2304.  2401,  3456  MHz.  5.7  and  10QHJ. 

33LNA  (Heamp  SU8NF  3G2MH2  136V    t  95 

23LNA  preamp  6dBNF  1296MHz  13.6V    S  9S 

I3LNA  pream]   7d6NF  2300-2400MHZ  13&V    $130 

1691LNAWP  ptesmp  IdflNF  1691  MHZ  mast  moulted  13BV    &14Q 

4017LNAK      preamp  kli  400-1  TOO  MHz  .6dB     S  40 

PfMmp  kHa  for23Q4-1DGHz  Wrile  or  Gall 

CALL  OR  WRITE  FOR  MORE  INFORMATION 
DOWN  EAST  MICROWAVE  

Bill  OEsonk  W3HOT 
Box  2310.  RR1     Troy,  ME  04967 


(207)  948-3741      FAX:  (207)  946-5157 


MICROWAVE  ANTENNAS 


Loop  Yagis,  Power  Dividers,  Stacking  Frames,  Complete 
Array  of  902,  910,  1269,  1296f  1691.  2304,  2401,  3456 
MHz.  For  Tropof  EMEr  Weak  Signal,  OSCAR,  ATV.  Fte- 
pesters,  WEFAX,  Commercial  point  10  point.  Available  in 
kit  form  or  assembled  and  tested, 
3333LYK    33el     lOOpYagiKit  903  MH* 

loop  Vagi  Kit         1296  MHz 

loooVaojKn         1269  MHz 

toopYagi^assam}  1691  MHz 

Supertooper  Kit     1296  MHz 

ioOpYagitii         2304  MHz 

lOOp  Yagi  Krt         3456  MHz 

Now  in  stock-   VHF  £  UHF  Yagi's  by  Jutland  Arrays 
Other  models  availaOte.     Call  or  write  tot  catalog. 

DOWN  EAST  MICROWAVE 

ailOtecn,W3HQT 

Box  231 0T  RR1    Troy,  ME  04987 
^^  (207)  948-3741 

SU  FAX:  (207)948-5157 


2345LYK 

2445LYK 

1844IY 

2355LYK 

1345LYK 

945LYK 


45ei 
45bI 

55ai 
45«< 
45ai 


18  5  rJBr 

2ldBi 

21dBi 

2i0Bi 

22dBi 

2id& 


$  9500 
$  95.00 
S  95.00 
S1G5  00 
fl  0600 
S  79.00 
S  79.00 
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I  suggest  you  invest  in  a  similar  unit 
that  can  be  picked  up  in  a  well- 
stocked  hardware  store.  On  the  West 
Coast  they  can  be  obtained  in  the 
"Home  Depot*  and  Home  Club'  type 
home  handyman  stores.  You  should 
not  have  trouble  finding  a  similar  heat 
gun  as  this  type  of  store  sells  just 
about  everything,  including  the  kitchen 
sink.  I  checked  with  Sears  and  they 
have  two  models  or  heat  gun  to  chose 
from.  The  first  is  a  Wagner  Model 
15115,  which  heats  to  850  degrees, 
priced  at  $24.99.  The  second  is  a  vari- 
able heat  control  type1  also  from  Wag- 
ner, with  heat  to  1100  degrees,  priced 
at  S29  99 

l  have  not  tried  either  of  these  two 
models  from  Sears,  but  they  are  quite 
similar  to  the  unit  I  picked  up  from  a 
local  hardware  store.  My  heat  gun  is 
dual- heat,  stating  low  heat  of  700  de- 
grees and  high  heal  of  about  1 500  de- 
grees. It's  called  a  "Super  Stripper 
Mod.  1500*  and  is  made  in  Taiwan.  I 
don't  think  the  upper  temperature  is 
actually  reached;  I  have  no  way  to 
measure  its  temperature  output. 
Needless  to  say.  a  good  AC  power 
connection  is  required  as  these  heat 
guns  draw  quite  a  few  amps  to  do 
their  job  efficiently.  Extension  cords 
should  not  be  used  as  they  may  limit 
output.  Some  more  common  exten- 
sion cords  are  constructed  from  smaJl 
diameter  conductors  and  can't  support 
the  higher  currents  needed  by  the 
heat  gun. 


Mailbox  Comments 

Oscar  Franco  LU7ATH,  from  Ar- 
gentina, recently  corresponded  with 
me  and  is  working  on  setting  up  some 
YIG  oscillators  for  the  microwave 
bands  below  5  GHz.  I  sent  him  a  PC 
board  tor  the  5.6  GHz  band  to  assist 
his  operation,  t  also  sent  a  lew  5RA- 
11  mixers  that  are  good  to  2000  MHz 
RF.  I  hope  these  assist  him  in  con- 
struction projects  in  Argentina. 

The  biggest  problem  In  shipping 
components  to  others  is  the  distance 
and  assurance  that  the  components 
do  arrive.  Air  shipment  and  insurance 
can  be  quite  costly.  For  us  here,  it's  all 
too  easy  to  hop  in  the  car  and  go  to 
our  local  parts  supplier  We  should  all 
take  another  look  ant:  be  quite  thank- 
ful that  we  have  the  opportunity  and 
good  fortune  to  have  electronic  super- 
markets, or  even  a  Fladio  Shack,  (ram 
which  to  pick  up  simple  parts.  They 
are  so  easy  that  we  forget  what  it's 
like  in  other  parts  of  the  world. 

Another  traveler  I  have  communi- 
cated with  is  Thad  N2QMG,  Triad's 
current  project  a  10  GHz  wideband 
FM  transceiver  and  CW  I  Dor.  I  have  to 
redesign  the  PC  board  for  the  IDer  to 
make  It  more  compact  and  use  fewer 
jumpers,  but  that  is  just  a  matter  of 
:ime  on  my  part.  Tnere's  always  a  new 
PC  board  to  design. 

Jean-Yves  Trudle  VE2BFU  is  part 
of  a  group  of  students  in  Quebec  who 
are  quite  interested  in  weather  appli- 
cations of  radar.  He  is  looking  for  any 


inexpensive  components  to  hetp  out 
on  projects.  He  refers  to  the  column 
on  the  10  GHz  amplifier  in  the 
September  1992  issue  of  73.  He  ques- 
tions, can  it  be  driven  from  a  tow  pow- 
er Gunn  oscillator?  Weil,  the  answer  is 
yes,  J  use  a  simple  10  mW  Gunn  oscil- 
lator and  30  dB  attenuation  on  my 
work  bench  to  replace  all  other  sys- 
tems in  amplifier  testing.  When  used 
in  conjunction  with  the  variable  30  dB 
waveguide  attenuator,  it  can  be  preset 
to  some  low  level  to  test  other  de- 
vices. I  use  It  to  provide  power  (RF 
drive)  to  test  traveling  wave  amplifiers 
on  10  GHz. 

TWTs  require  about  +1  dBm  to 
drive  to  full  amplification  of  10  waits 
output.  The  Gunn  oscillator  works  very 
well  in  this  application.  It  can  be  used 
in  conjunction  with  a  solid-state  ampli- 
fier just  as  well.  However,  I  must 
stress  the  output  attenuator  as  it  is  a 
must  in  all  applications.  Don't  ever 
overdrive  amplifiers  as  it  could  result 
in  destruction  of  your  test  device,  de- 
pending on  the  power  level  used.  See 
Figure  1t  my  test  10  GHz  Gunn  oscil- 
lator. The  only  drawback  with  a  Gunn 
oscillator  is  frequency  Instability,  but 
as  a  power  driving  source  they  work 
exceedingly  well  and  are  inexpensive 

A  letter  from  Hugh  Duff  VE30YH 
requests  permission  to  use  the  amplifi- 
er schematic  I  published  in  the 
September  1989  issue  of  73  maga- 
zine, It  concerned  an  SSB  biasing 
scheme  and  power  amplifier  schemat- 


ic for  a  6  meter  amp  I  constructed  for 
my  IC-551 .  The  design  was  not  spe- 
cial. It  used  application  notes  that 
were  available  from  transistor  manu- 
facturing companies  at  that  time.  What 
I  did  was  try  the  circuit  (class  C)  and 
modify  it  to  an  SSB  class  of  circuit  for 
linear  operation — kind  of  a  class  A/B 
type  of  operation,  In  class  C  no  DC 
power  is  drawn  from  the  device  until 
driven  by  RF  In  class  Brs  and  later 
class  A's,  some  current  is  drawn  with- 
out RF  drive  to  set  up  the  stage  to- 
wards linear  operation. 

Also,  Hugh  is  looking  for  some  of 
the  FM  accessory  boards  for  the  IC- 
551,  Any  hetp  out  there  on  the  PC 
boards?  Contact  Hugh  Duff  VE30YH, 
136  Baronwood  Crt.  Brampton.  On- 
tario. Canada  L6V-3H8. 

Steve  Carlisle  VE7AHL  writes  that 
he  has  obtained  some  microwave 
waveguide  material  for  10  GHz  and 
would  be  willing  to  make  some  avail- 
able for  interested  parlies.  Steve  is  lo- 
cated in  Port  Hardy,  B.C.,  Canada, 
and  can  be  contacted  at  (604)  949- 
8588  (after  6  p.m.  PST).  The  material 
he  has  includes  12-foot  sections  of 
WG-16  (1/2H  by  V  o+d.)  and  a  variety 
of  bends  and  straight  sections.  Detec- 
tor mounts  and  hybrids  are  also  avail- 
able. Contact  Steve  for  particulars. 

Well,  that's  it  tor  this  month.  As  al- 
ways, 1  wilt  be  glad  to  answer  Ques- 
tions regarding  this  and  other  related 
subjects.  Please  sent  an  SASE  for 
prompt  repty-  73  Chuck  WB6IGP 
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HF  AMPLIFIERS  —  MOTOHOLA  BULLETINS 
in  I  he  MOTOfl  Dl  A   huIWtta* 
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ATV3    UO-JJO  [G«AS-FETI  M»«K,i 

ATV4    9Q2-OH  (C*AS-FET|. I  10  Ol  Kit 

AUDIO  SQUELCH  CONTROL  r«r  ATV 

SlT  ..' ___™ •  tttS  Hit 
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AN7T9L  1BW  •  13." 
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EB63   uow  I  ii  tS 

EB37A  300 W  113*  30 
EB104  6OQW  I44t.lt 
AR305  1Q0W  IW1SJ 
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2-JOMHi 
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HEAT  SINK  MATEftlAL 

MoilH  00  HuL  S4n4i(6.S*13il.fr]  I  32,00 

CHS-0  Cappir  Si^ider [4^-1/4) 1 11.00 

W§  alia  iloch  Hird-La-Fin^  >arii 

CHIP  CAPS-K-mal/ATC 

Ml TALCLAD  MICA  CAPS-LTnak./SiAua 
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I  Communication 
I  Concepts  Ina 
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ICOM 


kVHF 


Listen  to 

"  Let's  Talk  Radio' 
7  nights  a  week 
6pm  to  12  pmon 
S pace  net- 3 , 
Transponder- 21 , 
Audio  6.2 


COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


453  Buffalo  Street 
Jamestown,  New  York  14701 


Western  Xrw  York  s  finest  amaiuar  radio  dealer. 
PR    (716)664-6345 

(BOO)  752-8S13  for  orders  only 


*Sm  rowl#w  In  Oct  73, 1«B4 
CO.  Ok.  1 


NO TUNERS 

NOAADIALS 

NO  RESISTORS 
NO  COMPROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

March  7^  1986 


'Sopl.  *3.  INI 

Mif.w.n.ti 


BILAL  COMPANY 

1 37  Mancii0&1«r  Drive 

Florissant  CoJofido  60816 

(719)6*7^50 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Great  Prices  &  Great  Service 

TOLL  FREE  ORDER  LINE    1*900*944-3144 


the  mm 


CENTER 


i 


AUS  AMATEUR  RADIO 


573GMO&ua        San  AfiloniD.  TX  7fl£3a.        |5l^6A&eilO 
FAX  (512)6474007 
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The  beginner's  guide  to  the  exciting 
world  of  amateur  radio," 


Radio  Fun  is  packed  full  of 

information  to  help  you  get  more  liin 
out  of  amateur  radio,  Basic  **  how-to"  articles 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DXing,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  VW1J  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fun 
and  exciting  way.  You'll  find  it  all,  and  more,  in  the  pages  of  Radio  Fun. 

Don't  wail  another  minute.  Subscribe  today  for  only  $12.97  for  one 
year.  That's  12  issues  of  the  only  ham  radio  magazine  that  is  geared 
especially  for  the  newcomer,  or  any  ham  who  wants  to  get  more  fun  and 
excitement  out  of  amateur  radio— Radio  Fun ! 


12  issues  for  only  $12.97 


r 
i 


l_I  YES!  Sign  me  up  right  now! 


12  issues  of  Radio  Fun 
for  $12.97. 


NAME 


CALL 


1 

I 

I 


ADDRESS 


I 
I 


CITY 


Check 


STATE 


71 - 


MC 


Visa 


CARD* 


I   Class  License Year  licensed 

I  QST  subscriber 


EXPIRES 

73  Subscriber 


CQ  Subscriber 


I 

I 
I 
I 


Mail  to:  Radio  Fun,  P.O.  Box  4926.  Manchester,  NH  03 108 
|       [Or  call  800-257-2346  (in  NH  call  625-1 163),  FAX:  603-669-2835]       | 

Cirunja  add  57.00  plut   70  GST   Foreign  add  SI 2, 00  lurftcc,  136.00  airmail    Neumiind  Rdie  $15  00  Basic 
I      .SubscnpLion  Rare  $14.97  05N     I 

73  Amateur  Radio  Today  *  April ,  1 993  81 


*K 


RTi 


ECTOR  TINDER 


ZERO- IN 
THE  SIGNAL! 


HAND-HELD 

PRASE  SENSE 

ANTENNAS  FOF 

VHF  DIRECTION 

FINDING-  USES 

ANY  FN  XCVR. 

COMPASS  GIVES 

01 RECTI ON. 
ARMS  FOLD  FOR 
STORAGE.  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  & 
2  2  0MHZ*   OTHER 
MODELS  AVAILABLE. 
WRITE  OR  CALL  FOR 
MORE  INFO. 
S3 -50  SHIPPING  &   TYPE  VF-142 

CA-  ADD  TAXI     $129. 9 S    619- 

RADIO  ENGINEERS     565-1319 


\ 


3941  MT.  BRUNOAGE  AVE. 
SAN  DIEGO  CA.92111 


mml 


CIRCLE  SS  ON  READER  SERVICE  CARD 


DUCKTAILS! 

Counterpoise  Radials 


Dramatically  Improves  Your  KTs  Performance!1 

only  $4-95 

Douglas  RF  Devices 

P.O.  Box  246925  *  Sacramento,  CA  •  95824 

Specify  band(s)  when  ordering.  Duat  band  add  31 .00, 


CIRCLE  231  ON  READER  SERVICE  CARD 


Quality  Microwave  TV  Antennas 


•  Amilew  TV 
1.1  IS  Z.T  GUI 


WIRELESS  CABLE     IFT5 
Ufrl  Ha^i  Gam  S0db|+)  *  Ti 

*  5&Oiamo*  D»^  System 

•  36-Chamef  Dish  System    S1499S 

•  20-Channei  Osh  System    $124.95 

•  Otftytal  Ovrrmt*  Grti  An 

*  Yap  *i^iw«  CawpOftwa,  Cgfcpi  Ttfyw 

*  d or  am* fSASElto  TMT Catacg 


!» 


-TtCH  ELBTTROMCS 
Pw*  System    pjq.  Bob  B533  .  SctftsJate,  AZ  65252 

LIFETIME      {6«2)  W7-77O0  <«.(»  Crtdri  ail  phone  oftfm] 
WAflPANTY     tttfptrt  •  Voj  *  hma  liareu  *  £00  i  *  EhWWr  Fmq 


CIRCLE  249  ON  READER  SERVICE  CARD 


SURVEILLANCE 


COUKTER  SURVEILLANCE  Electronic  Device* 

Mini  Transmitter  KJU*.  $39, S5  ppd.P  Voice  Change™. 

Vehicle  Tracking,  Touch  Tone  Decoders,  Phone  Scramblers, 

Caller  Pi,  Scanners,  lug  I  Phone  Tap  Detectors  A  More! 


THiPHOME  RECORQWG  STSTiM •  10  hour  aitenfed  pl«f 
(I  hour*  per  tide),  contptita  &1 49.95  pari. 


K<Ih 


FOR  CATALOG  SEND  IS  00  TO, 

V      *■<>■  **«  3JT«  hrftah,  MT  t4±M     {TI  t}  «t 


ARK  40 
SYNTHESIZED  QRPCW  TRANSCEIVER  KIT 

■  Superhet  single  signal  receiver  *  FULL  QSK 


•  Synthesized  to  100  H2 
•RITW-  500  Hz 

■  IIP  >  +  10  dbm 

■  Sensrtrvrty  0.3^V 

•  CW  crystal  filter 

•  CW  audio  filter 

•  immediate  recovery  AGC 

•  3-*  watis  out 

Cnrnpaai  uKmH*+t 

*0  Mater  Kit 

Optional  adj.  speed  Kiyw 

Shipping  &  Handling 

MO  residents  add  5**  sale*  tax 


•  Srnewave  sldetcne 

•  12  VDC  powered 

•  Rugged  extruded  Chassis 
■2WX5VTX8- 

•  Ca*te  pre-wcKjnd 

•  Silhscreened  PCB  t 

•  GUAfiAWTEB)  TO  WORK* 

•  Product  of  USA 


■  »!■■  __  . 


'Caiior  write  tor  details 

$  &  $  ENGINEERING 

14102  BROWN  RD 
SMITMSBURG.  MD  21783 


WbUi™  C  1*0 


(3D1)41S-0«61 


FAX  (301)  <1t-DM3 
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THE  FAMED  2  METER 

as.  a.  9209 

+9  db  Co-Linear  "MuHiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  +9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fils 
masts  up  to  1-1/2*.  2  Meter  Base 
Station  101  length. 


$32.43 

+$4.00  S&H 

(SC  RES,  5%  SALES  TAX} 

CHECK  IN  ADVANCE  OR  COD. 

ALSO  AVAILABLE  IN  220  &  440 


Model  9209 
+9* 


is  the  Reason  Far  Our  5uae*is" 


T*L  < 803J33-788S  P.0  Bos  3461 

*»»■  1  tfJfr722-26&l  Mr*  teaf* .  SC  296fl 


CIRCLE  1 S  ON  READER  SERVICE  CARD 


SAM 


Amateur  Radio 
Callsign  Database 

For  your  PC  Compatible.  Find  Hams  by 
Callsign  or  Name.  Browse  thru  calls.  Full 
export  by  QTH  with  custom  output,  AJI 
US.  and  Canada  Calls.  Ideal  for  mailing 
lists,  QSLs,  etc.  Uses  16  MB  Hard  Disk. 
High  Density  Floppy  (1.44  Of  1.2)  required 
for  install.  Updates  and  options  available. 
Interfaces  to  LOGic.  LogMaster.  HyperLog 
and  others.  Demo  disk  S3. 00. 

County  Cross  Reference  Option  adds 
county  to  address  info.  Lookup  or  export 
ail  Hams  in  a  county.  Only  $7.50. 


$39.95 

$5s/h  VIEA/MC 


RT  Systems  Inc. 

Box  8.  Lacey's  Spring,  AL  35754 

205-882-9292 


SUPER  QRP  TRANSMITTER! 

It's  so  easy  —  It's  ready  to  go! 


cnO 

>  _ 

O0 


03 

h- 
Z 

z  = 

l- 

■<  o 

< 


Completely  ttufll  and  tested.  EXTREMEl  Y  high  quality. 

■  Complete  low  power  CW  transmiiioi 

■  Up  to  2-2'^watlsRF  output  •  10-16VDC  operation 

*  ExceHeni  keying  characteristics 

*  Dep^flmenl  ol  Deienee  MIL-Spec.  powor  amplifier^) 

*  Compact,  rugged  and  <Jalr  natty" 

•  Undergoes  stringent  assembly  &  inspection  process 

■  Superior  ORP  world-wide,  miliary  grade 
Just  connect  a  battery,  antenna,  hey  and  plug  in  your 
favorite  crystal  -  (hats  H—  BEST  GLOBAL  VALUE! 

ALL  Price*  now  inctud#  tint  c/ass  shipping   wofUS-mfdm. 

Oversea^:  Pot tai  money  order  or  U.S.  correwpondtftt  bank. 

Qp<tiont:  Dual  power  ampd tiers—     DPA  %A 

Dual  driver  staoes—  CDS  £2 

M*tfll  Cmtm  *.  RCA  facli&    a>f  ready  -  511 

Combai  Case,  Diac*  epoxy  tofic*t.  rf  shield 

requi  res  spec  <ai  SW 1  —  P.  u  R 

Klal«;  2S110,  2BD60,  24900.  21160,  ?11t0 

31060,   1B074.  14O60.  10llS.   10.06,  7125 

7110.  7040  7030. 3710,3700.3.560. 3535 hKE 

S6.95  each 


SWMtif*  CI 
SW1-20M  132 
SW1-17W  t32 
SWt-ISM  133 
SWM2«  S34 
SWMOM  134 
SWI^OM  135 
SW1-160M  M0 


RYAN  COMMUNICATIONS 

Bo*  1 1 1 E  CamelOl  Rd    Portersv(N&,  pa  16051.  USA 

T412J  368-3859 


KIJCHD  HOUSE,  LTD. 

On  Top  of  Technology ! 


Where  is  technolog>  leading  us?  Every  day,  more 
peripherals  require  computer  systems  and  compo- 
nents to  be  efficiently  managed  \\  ho  do  you  turn  to? 
Mjcto  House,  Ud.  of  course.  We  have  a  highly 
trained  staff,  hard  to  get  components,  the  newest 
technology,  and  over  12  years  in  business.  Let  us 
supply  all  your  computer  needs. 

I  Complete  Systems  built  to  your  Specs  I 

\       Motherboards  (ISA,  EISA,  VL  Bus)  ; 

:  Memory  Products  ; 

!  Hard  Drive  and  Mass  Storage  I 

Video  Imaging  Products 

;  Networking  and  Connectivity  Products  ; 

:  and  much  more  \  I 

■  ■■■fffifitfiiiiiitt»iitM)itiii»«*tiiitt 


Send  in  $2.00  for  a  catalog  (refundable). 

Micro  House,  Ltd. 

122  S.  Memorial  Drive 

Appleton,  Wisconsin  54911 

(414)731-5700 
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HamCall  /  CD-ROM 

500,000  HAMS  plus 

1  >D00'i  of  Public  Domain 

Amateur  Radio  Programs  and  Data 

Now  with  internsiionai 

GD-ROMDiaC  «50  00 

Shipping  (per  Qf0#r)  . .     S5  00 


Publishing 
Rome  4.  Soi  ISM  Wffwni,  VA»lt7 

703 :  S94-57TT  .  VK  292-  Sfc3» 
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* 


GSRVAII-Band    QuicKits 


ctvntert  ftv  Afire  n fwk  H  p  u 

Fait  A  Kl*y  lf»  tSuild 

*  Fiil-Sift  vjmj*I  inv;rjcLLDns 

*  No  nte»uri|ig  or  culling 

*  Lvcrything  included 
'  RfiJfth  aiircnoa  in  minniei 

y  iiiiltn  *  i  in  [pi  intn  I s 

*  Pre^uLdpred  Silver  Fjn ings 

*  Kinkproot  QuiciFlex  wire 

*  Fully  JnuttnLcd,  wx  -scaled, 
no-conodc,  low  noiK!  dcsiEn 
Tunc  All  Kiiinh  ind  YiXUC 

Hikild  jfoyr  own  from  icratch.    OnJc. 
TcdiNotc  #LM-C  S5.95  opi  USA 


B».'^ 


*FulliLK  OSftV 

102  n  S0-lfi  Dipote 
Mljill'Sl«0?RV 

5]  ft  4CI-l0lJipok 

*  Quartai'SizeGSRV 
26  f|   2ti4U0ipQfc 

*  Mijrconl  AdiifHM  bii 
coitvcru  aoy  dipok  la  Marconi 

*  Mfl'  IXirwfl  2  5l>#  hiu         SI  1 .95 
Ordir  Hal-Lin*:  MiV-  rki\ 


$15. m 
S23.» 


S  11.95 


I-S01-J7J-S4Z5 


anc^e  349  on  reader  service  card 
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Simplex  Repeater  System 

-  Harxbe  Tailoe  ready  -  Plug$  trtto  spK  rrwc  jacks 

-  32  or  65  Second  operation    -  32K  tut  operation  « 

-  2  mode  operation.     Announce  or  Repeater 

■  Commercial  quality  3  2  kH/  pass  t»nd 

-  Amaieur  supporting  emergency  communications 

-  Club  meelir>gs  announcemenls 

-  Test  repealer  sig*it  iocs  [ions 

>  Aeronautical  relays 
•Security  personnel 

■  Hiking,  fishing,  bach  i  Miking,  oxploriog 

-  Licensed  lo  your  call 

►  Great  wired  Into  your  mobile 
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Iff  Amazing  what  Simpfrx  tan  dt*  Belter! 
US  Digital  Co  US  Money  Oder    Prompt  Service 

380  Rougeau  Ave        Certified  Cheque  -  Prompt  Service 
Winnipeg,  MB.  Personal  Cheque.  Clearing  Time 

Canada  R2C  4A2        phone  (204)  661  6859 
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Amie  Johnson  NJBAC 
43  Old  Homestead  Hwy. 
N*  Swanzay  NH  03431 

Notes  from  FN42 

Reward  time  is  here  again f  What 
am  I  talking  about?  The  rewards  we 
receive  when  we  hefp  others  become 
hams.  Also  rewarding  is  seeing  those 
we  helped  become  hams  fast  year 
volunteer  to  help  In  tfus  year's  class- 
es. 

How  easy  (or  hard)  is  it  to  host  a 
ham  class?  t  can  only  speak  for  my- 
self, but  I  don't  think  that  it  is  too  hard 
if  one  person  wilt  provide  the  coordi- 
nation and  many  others  get  involved 
and  hefp  teach  the  lessons.  What  it 
takes  is  having  the  vision  to  make  it 
happen,  letting  others  know  about  that 
vision,  and  talking  it  up  to  those  who 
are  active  hams. 

Luckily,  the  effort  in  the  Keens* 
New  Hampshire,  area  realty  started 
last  year  after  completing  the  previous 
ham  class  and  examinations.  Alt 
those  involved  fast  year  said  that  they 
wanted  to  do  ft  again.  It  was  decided 
to  continue  to  offer  the  classes  once 
each  year.  We  decided  that  the  class- 
es  worked  best  during  the  school 
year,  preferably  between  January  and 
June,  $o  we  set  a  tentative  start  date 
in  February. 

Around  December,  discussion  of 
the  ham  classes  started  to  flow  on  the 
radio  and  over  coffee,  Those  of  us 
who  helped  teach  the  classes  last 
year  asked  Doug  KD1GJ  if  he  would 
lead  the  effort  again  this  year,  and  he 
agreed*  Off  to  a  good  beginning. 

January  arrives.  Meeting  time 


Photo  B,  QSL  card  of  JR6RL 


again,  this  time  to  decide  when  to 
start  the  sessions  and  who  was  going 
to  teach  which  modules.  Before  we 
decided  on  a  date,  Doug  announced 
that  a  new  ham  club  in  the  area,  the 
Cheshire  County  DX  Amateur  Radio 
Cfub,  was  wilting  to  sponsor  the  effort 
It  is  certainty  nice  to  have  the  support 
of  a  larger  group  of  hams* 

The  decision  was  made  to  offer  the 
classes  one  evening  a  week  and  to  go 
for  to  weeks,  with  the  test  in  the  1tth 
week.  Each  class  would  last  for  ap- 
proximately 2-1/2  hours,  with  a  break, 
and  cover  three  to  four  modules. 
Doug,  organized  as  usual,  brought  the 
syllabus  from  fast  year,  and  then  it 
was  time  to  select  modules  to  teach. 
That  realty  took  very  tittle  time  be- 
cause just  about  all  the  modutes  (with 
a  few  exceptions)  would  be  taught  by 
the  person  who  taught  it  last  year. 

We  are  very  iucky  that  one  of  the 
largest  employers  in  Keene,  fvtan\em 
Corporation,  i$  also  very  appreciative 
of  the  hams  within  its  organization 
and  is  allowing  us  to  hold  the  classes 
in  its  facilities,  Markem  is  also  allow- 
ing VE  testing  at  the  same  location 
four  times  each  year. 

February  75th  is  just  several  weeks 
away  as  I  write  this  column.  Lesson 
plans  are  being  put  together  by  the  in- 
structors and  hands-on  demonstra- 
tions are  being  developed.  The  old 
excitement  is  coming  back  and  start- 
ing to  bubble  to  the  surface.  If  you 
have  never  felt  that  excitement,  try  it, 
you'll  like  it! 

Well,  I'll  let  you  know  in  the  future 
how  things  work  out  but  l  bet  they  will 
turn  out  great. 

Lastly,  i  hope  that 
you  enjoy  the  two  QSL 
cards  from  Japan. 
There  is  something 
about  the  artistry  and 
colors  from  Japan  that 
set  their  pictures  and 
architecture  apart  from 
the  rest  of  the  world,  f 
am  very  lucky  that 
David  sent  two  of  his 
QSL  cards  because 
one  of  them  is  going  to 
stay  here  on  my  wall. 
Now  I  just  have  to  find 
him  on  the  air  to  realty 
deserve  it 

Until  next  month. 
73-^Amief  NJBAC 

Roundup 

Pakistan  it  is  with 
greai  happiness  that 
the  Larkana  Amateur 
and  SW  Listeners 
Club  celebrated  its 
2nd  anniversary  on  6 
Nov.  1992. 

We  invited  many 
people  to  celebrate 
with  us,  including  two 


Photo  A.  A  few  members  of  the  Larkana  Amateur  &  SW  Listeners  Club, 


Canadian  hams,  Mr.  Rod  Black  and 
Mr  Mark  Nay  lor  who  are  now  working 
in  Pakistan  with  a  Christian  mission, 
Mr  Black  briefly  informed  the  audi- 
ence about  the  fantastic  hobby  of  ham 
radio  and  donated  some  books  to  our 
cfub,  After  the  program  was  over,  20 
interested  people  filled  out  the  mem* 
bership  forms  of  the  club.  We  have 
about  50  books  about  electronics  and 
amateur  radio  In  our  library. 

Our  radio  equipment  presently  con* 
sists  of  a  Drake  TRM-34  (100  watts) 
SSB  Marine  transceiver  that  operates 
on  the  2,  4,  and  8  MHz  bands.  Does 
anyone  know  il  mis  radio  can  be  con- 
verted to  the  bam  bands,  or  would 
anyone  like  to  exchange  this  radio  for 
an  SSB  QRP  transceiver?  The  radio 
would  have  to  have  the  20  meter 
band.  We  also  have  a  vintage  Radio 
Holland  Type  BC  348JW  communica- 
tion receiver  with  frequency  coverage 
of  200  kHz  to  18  MHz  in  six  bands. 
We  are  interested  in  trading  this  radio 
as  well  for  an  SSB  QRP  radio.  As  you 
can  see,  we  have  no  radios  to  get  on 
the  air  because  of  the  great  expense, 
so  we  would  definitely  appreciate  any- 
thing that  you  might  have  that  you 
could  donate  to  us  or  trade  with  us. 


Please  communicate  with  us  at  this 
address:  Arshad  H.  Quadri  (AP2AHQ), 
Larkana  Amateur  &  SW  Listeners 
Club,  No  1989/ A  1 ,  Shaikh  Street,  Kar- 
ma Bagh  Larkana,  77150,  (Sindh) 
Pakistan* 

Russia  Downloaded  from  packet, 
initiated  by  Sandy  Lynch  WA6BXH: 
The  following  message  was  recently 
received  here  from  Andy 
RW3AH/WL7AR  I  think  he  and  Ed 
NT2X  wrote  it  together:  the  Info  may 
be  of  interest  to  others.  73  de  Sandy 
WA6BXH/7J1ABV  [WA6BXH  # 
NGARY] 

Ham  Radio  in  CIS  Becoming 
Expensive  There  are  serious  Jroubfes 
looming  on  trie  horizon  for  I  he  ama- 
teurs of  the  former  USSR-  Obsessed 
with  "market  economy,11  people  in 
charge  of  Amateur  Radio  Service  on 
the  government  level  have  imposed 
(or  wjU  impose  very  soon)  substantia! 
fees  for  the  privilege  of  operating  on 
the  air 

The  First  Ciass  license  (equivalent 
of  the  US  Extra)  will  cost  a  ham  120 
rubles  per  annum.  To  enter  any  con- 
tests, one  woutd  fork  over  240  rubles 
per  year,  in  addition  to  the  above.  It 
won't  matter  if  you  run  100  watts  or  10 


Photo  C.  The  beautiful  QSL  card  of  7J6CBQ,  David  Cowhig,  Hambassador  to  Oki- 
nawa, Japan. 
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kW\  Special  calls  call  for  yet  more 
money.  In  US  currency  this  doesn't 
look  IlKe  much  {$1  =  500  rubles),  but  it 
sets  a  dangerous  pattern — pay  for 
what  once  was  free,  and  expect  an  in- 
crease anytime,  The  opinions  of  ham 
ops  were  never  requested.  It  seems. 

In  addition,  getting  a  contest  certifi- 
cate via  the  bureau  would  cost  live 
rubles,  receiving  a  single  card  via  the 
bureau  now  costs  50  kopecks,  send- 
ing a  single  card  abroad  via  the  bu- 
reau would  cost  two  rubles  15 
kopecks.  An  airmail  letter  from  Russia 
to  anywhere  in  the  world  now  costs  75 
rubles. 

Since  the  prevailing  majority  of 
hams  can't  afford  to  send  airmail  let- 
ters (the  average  salary  now  stands  at 
three  to  four  thousands  rubles  per 
month)  in  quantity,  and  because  the 
foreign  mail  isn't  getting  through  to 
Russia,  those  U-cards  will  become 
very  rare  indeed  very  soon.  Moscow 
hams  report  piles  upon  piles  of  incom- 
ing QSLs  at  Sox  88  that  don't  and 
wont  get  processed.  The  bureau  Is 
broke  and  cant  pay  its  employees  or 
its  own  malting  expenses.  Again*  hold 
onto  your  CIS  cards,  don't  mail  them 
over  there  until  the  situation  is  re- 
solved. 

On  the  related  subject:  January 
1993  was  set  as  a  time  frame  for  the 
changeover  of  current  amateur  call- 
sign  allocations  to  a  new  system. 


Ninety*five  percent  of  all  Ukrainian 
calls  will  change  as  well  as  a  substan- 
tial amount  of  Russian  calls,  if  the 
new  system  is  implemented.  Other  re- 
publics will  see  a  fuU  100%  change  of 
existing  calls,  As  was  announced  ear- 
lier, the  new  allocations  were  as- 
signed without  any  consultations  with 
hamsT  thus  the  amateur  community  of 
the  former  USSR  republics  is  in  a 
state  of  turmoil.  Nobody  knows  what 
will  take  place,  when  and  how. 

Letters  were  sent  to  the  ITU.  trying 
to  stop  the  new  assignment;  govern- 
ment offices  responsible  (or  communi- 
cations were  petitioned  without  any 
obvious  results.  There  Es  talk  about 
having  hams  retain  the  present  call- 
sign  system,  while  commercial  and 
utility  calls  would  be  converted.  At  this 
time,  it  is  all  pure  speculation  and  no 
decisions  on  this  explosive  topic  were 
rendered.  There  would  be  no  special 
cails  assigned  within  the  CIS  for  1993, 
I  was  told,  pending  the  outcome  of  the 
above. 

As  always,  we  wftl  provide  more 
details  as  they  become  available. 

73  de  Andy  RW3AH/WL7AP.  19 
Jan.  1993.  RW3AH  @  RK3KR#MSK- 
RUS+EU 

Switzerland  From  the  internation- 
al Telecommunication  Union  (ITU} 
Press:  The  ITU  has  issued  the  first 
series  of  telecommunication  indicators 
covering  all  republics  of  the  former 


Soviet  Union:  CommonweaJth  of  Jnde- 
pendeni  States  (CIS),  ihe  Baltic 
States,  and  Ihe  Republic  of  Georgia. 

A  joint  collaboration  of  the  ITU's 
Telecommunications  Development 
Bureau  and  the  OECD  Centre  for  Co- 
Operation  with  the  European 
Economies  In  Transition,  Telecommu- 
nication Indicators  of  the  Former  Sovi- 
et Union  highlights  the  current  state  of 
telecommunications  in  the  region.  It 
has  over  30  tables  and  charts  and  in* 
dudes  regional  totals  and  averages. 

An  analysis  of  the  data  shows  that 
the  telecommunication  sector  has 
been  characterized  by  underinvest- 
ment over  a  iong  period,  resulting  in 
an  urgent  need  for  network  modern- 
ization to  meet  the  requirements  of 
the  population  and  the  emerging  mar- 
ket economies. 

The  supply  of  telecommunication 
services  aJso  varies  greatly  from  one 
republic  to  another,  with  an  average  of 
main  telephone  lines  per  100  inhabi- 
tants for  the  former  Soviet  Union  of  14 
(Baltic  states  average  over  20,  the 
Central  Asian  republics  less  than  10T 
and  Belarus.  Ukraine,  and  the  Rus- 
sian Federation  close  to  Ihe  average). 

Highlights  of  the  statistical  comptta- 
lions  indude:  an  official  waiting  list  of 
over  18  million  lines  {about  half  the 
number  of  existing  subscribers,  which 
probably  underestimates  the  total  de- 
mand); automatic  local  networks  but 


with  low  levels  of  digitization  and  old 
exchanges:  an  estimated  investment 
of  US$90  billion  to  attain  a  telephone 
density  of  30  main  lines  per  100  in- 
habitants by  the  year  2005,  requiring 
the  installation  of  60  million  main 
lines;  an  average  level  of  telecommu- 
nications development  about  the 
same  as  Central  and  Eastern  Europe 
and  similar  to  the  situation  in  Western 
Europe  in  the  T970s. 

The  data  is  available  boih  in  hard 
copy  and  diskette  formats  with 
STARS  (Socioeconomic  Time  Series 
Access  and  Retrieval  System)— a  us- 
er-friendly retrieval  software  for  use 
with  microcomputers.  For  more  infor- 
mation and  permission  to  reproduce 
any  part  of  the  publication,  please 
contact:  Mr  MtchaeJ  Minxes,  Informa- 
tion Servrices/TelecommuTiications  De- 
velopment Bureau,  International 
Telecommunication  Union,  Place  des 
Nations,  CH-1211  Geneva  20. 
Switzerland.  Telephone:  +41  22  730 
551 9;  FAX:  +41  22  730  5484. 

OKINAWA^JAPAN 

David  Cowhig  7J6CBQ/WA  HBP 

AmCon  Naha 

FBU  PSC  556,  Box  840 

FPO  AP  96372-0840 

Thanks  to  73  Magazine  lor  ap- 
pointing me  Hambassador  to  Oki- 
nawa. Japan*  I  am  unworthy  The  true 
hambassador  to  Japan  is  Ambas- 


HAM  STATION 


P.O.  Box  6522 

220  N.  Fulton  Ave. 

Evansville,  IN  47719-0522 

Store  Hours 

MONFRI:8AM-5PM 

SAT:  9  AM    3  PM 

CENTRAL  TIME 

SEND  A  SELF  ADDRESSED  STAMPED 

(2 STAMPS)  ENVELOPE  (SASE)  FOK 

NEW  AND  USED  EQUIPMENT  SHEETS. 

WARRANTO  SERVICE  CENTER  FOR 
ICOM  KENWOOD.  YAESU 

FOR  SERVICE  INFORMATION  CALL 

(812)422  0252 

MONDAY    FRIDAY 


tTEHMS: 
Prices  Do  Noi  Include  Shipping 
P* ice  and  Availability  Subject  io 
Change  Wnftoul  No! ice 
Mosl  O^ers  Shipped  The  Same  Day 
C0DT  sWek  ome 


VISA 


**** 


A£A 

PK-90Q  New  Mutt-  Mode  Controller 

CALL 

PK-?3?M9X  Multi-Mode  Comroue' 

$314  95 

PK-B8  RS  ?3?  Cartel  ControfleF 

134  95 

PCB  88  Racket  Board— IBM 

154  95 

ALINCO 

DR  600  PM/440  MHz. Delu«  Mobi'f* 

CALL 

DR-570T4SW2M/35WUHF 

CALL 

DR-119T  SOW?  Meter.. 

CALL 

DJ-F12M.5WHT 

CALL 

DJ-580T2M/440HT 

CALL 

DR-1200  25  Watt  Data  Radio 

CALL 

DJ-IBOTNewZM.  HT  ..  . 

-CALL 

AMERITRON 

AL-ailttireeBnATjbes 

$579.95 

Al-81  IB  Four  811 A  Tubes 

7M.95 

ALSOSOneiMflaZTute 

1074.95 

RCS-4V  a  Portion  wireless 

123,95 

ASTRON 

RS-i?A9'12"Anrp.  . 

$71  95 

R5-2GA  T6-20Amp. 

69  95 

RS-35A  25  3b  Amp 

144  95 

RS-50A37  50  Amp 

199.95 

R5-20M  T6  ?0  Amp  M/Meters 

111  95 

HS-35M  25-35  Amp  w/ Meters 

159  95 

RS-50M  37  50  Amp  w /Meters 

229  95 

BUTTERNUT 

HF6V*  6  Bdftd  Vertcal 

1169  95 

A17-1217&  12  Meter Kil 

44.95 

TBR  160S  160M 

64  95 

C$1 

SOQ  New  inter  conned 

$309  95 

PP  V  Mult i- Mode  Interconnect 

479.95 

COMET 

CA-2xJMAX  2M/4404.S/11  9  1R"4' 

$169  95 

CA-&4F X  2MM40  4  5/2  2  5  ■  1 T  - 

9 4  95 

CX-224  2M r 770 v 440  Intend  Mocie 

56.95 

CUSHCRAFT 

MFJ  (LARK  STOCK-COHPETTTIVf  PRICES) 

A4S  HF  Tnbander 

$379  95 

969C  3KW  PEP  Antenna  T unc 

S^M.95 

A3S10  15.20W  Irf&ande> 

319.95 

986  3KW  PEP  Antenna  Tuner 

254.95 

R7  Seven  Band  Vertical 

169.95 

921300W.2M;  220  Tuner 

6Z.95 

DIAMOND 

949E  300W  Mlr/Oi/Swildi/Bin 

129.9^ 

X-2Q0G/9dtia.3'  2M/44Q 

$134-95 

209  HF/VHF  SWR  Analyzer 

9995 

X-510NAB.3S11  7dbl7  2' 2M/440 

17995 

490  Memory  Keyer/ Paddle  Combo 

149.95 

HEIL 

i  #1  f\.  m  m 

1214  Cold!  Fax.  ATTY.CW,  ASCII  .. 

149.95 

177,95 

1278T  Turbo  Multi-Mode  Cnlr . , . 
1278  Mulll-Mode  Conlroller 

ai9.95 

244.95 

ICOM 

1274  Packet  Com  roller 

139  95 

IC-72B  New  HP  Transceiver 

CALL 

12706  TAPHTNC  2  Clone 

11995 

IC-737  Mew  HF  Transceiver 

CALL 

249  SWR  Analyzer  W/Freq  Counter 

179  95 

IC  735  General  Coverage  HF  xcvr 

CALL 

9020,  20  Meier  QRP  CWXcvr 

1  34 .9%. 

IC  725  General  Coverage  HF  Xcvr 

CALL 

1272B  TNC  Mt£  Inter  lace  S  wile  ft 

34.95 

IC'TiA  Hew  2  Meter  HT 

CALL 

1763.  2M^ei  Beam       . 

39  95 

IC  W21AT  New  DuaJband  NT 

CAU 

1784  Super  Loop  Antenna 

179  95 

IC-2SRA2M,  HT,  25-905 MHrRx 

CAU 

IC  R72  HF  General  Gov  Receive? 

CALL 

RF  Concepts 

IC  R7100  VHP/ UHF  Receiver 

CALL 

2-23  Z/30W  2M  Amp  w/Pre  amp 

$119.95 

J*C0M 

2-317  30/I70W2M  Amp  . , 

244.95 

Iff       UU  ITI 

MacffC  Noich,  Aj(u  Natuh  Audio  Filler 

JPS 

NiRiQ  Noise  Reduction  Unit 

$104.95 

4-110  1Q/1QQW  440MHz  Amp 
2/706  3/30- 5/ 20 W  2W/440  Amp 

32495 
234  95 

$314.95 

STANDARD 

KANTRONICS 
KAM  aj.  Mode 

KPC-3  Mini  TMC 

C558A  2M  /440  MHf  HT  w/CTCSS 

$514  95 

1279  95 
114  95 

C168A  2M  Sub  Mini  Qeiuie  NT 
C?28A2M^220HT  w/CTCSS 

319.95 
549  JS 

KENWOOD 

VALOR 

TS  -950SDK  Deiux  bgiiai  Xcvr 

CALL 

PA  555  2M  /440  Base  Antenna 

159.95 

TS~850SATXcvr  w/ Receiver.  Tuner 

CALL 

YAESU 

TS-45QSAT  Comoaci  Xcvr 

CALL 

FT-1000D  200W  DelUK«  HF  Xcvr 

CALL 

TS-50S  New  MmiHF  Xcvr 

CALL 

FT'lOOOSOOWHf  Xcvr     .    . 

CALL 

TM-74U50W.  7M/44DMH7 

CALL 

FT^901QOWHFXnvr 

CALL 

TM-241A50W,  2M.FM.HT 

CALL 

FTB90  High  Performance  HF  Xcvr 

CALL 

TM-74?  New  Duar  Band  Mobile 

CALL 

FT'747GXHFXcvr 

CALL 

TW-732A2M/440  Mobile 

CALL 

FT-736R  Xcvr  T44-14B.  430-45G 

CALL 

rn  28 A  New  2  Meter  Handheld 

CALL 

FT  5200  2M/440&O/35W 

CALL 

TH-78A  Hen  2M/44Q  Handheld 

CALL 

R  240DH  ^M  SOW 

CAU 

LARSEN 

FT  530  New  Dual  Band  HT 

CALL 

2M  440  MHz  Mag  Mount  Amenna 

$6295 

FT-4tS0eiu)i2M.  HT 

CALL 

LARGE  STOCK  OF  NEW  AND  USED  EQUIPMENT. 


ORDERS  &  PRICE  CHECKS 


*\f0N3800.729.4373 


NATIONWIDE  &  CANADA 


LOCAL  INFORMATION 

812-422-0231 

FAX  812  422  4253 
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Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Sope  Box  Kfe 

UHF  A  VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equlpmenl  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Krts 
Dipofe  Mangers 
Other  enclosures 

Small  sheets  Aluminum  and  Brass 


I 


Cnarles  Byers  K3IWK 
5120  Harmony  Grove  Road,  Dover,  PA  17315 

Phone  717-292-4901 

Between  SPII  and  9-30PH  EST.  Eves. 
*  Distributorship  Available" 
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PAY  TV  AND  SATELLITE  DESCRAMBUNG 
•  1993  EDITION  • 


:nc  lutes  prrjgrim  ruing  cable  fun  cfups.  haUmo  &  MAC.  wtrdw  ci&H 
(UMPSJ  dccfimwnp.  ^ulfft.  PLUS  rots  and  much  ng«  ONLY  J1|  95 
OlTtff  PAT  TV  1U  SATELLITE  OESCRAJilLIWG  volumes;  Volume  1 
f  BASICS}.  1383  1991.  and  1992.  SIS  95  «uti.  QrfTtfint  nm-ons,  &/p*nts 
F.CM  s.  HMmaoes  and  couT&f  tCM  j  n  each  THE  CflMPLEftT  WU2AftO 
uS*ig  If*  VCU  daia  Stream,*!  535  Any  3*32.95 or  iSW  55  SCBAMHiHG 
(fflafi  roorrihiy,  keep  up  writti  Hut  lalesl  in  satellite  and  catiie  flKcnmbimg 
tvirything  [foal's  nsw  I32.95/yr.  OUR  BEST  DEAL,  (everything  here}  Thfl  vnJfM> 
ami  mucti  mwB  tor  only  5129.95.  N«w  caralog  Si- 


SCRAMBLING  NEWS 

1552  Harar  Art.  M?3.  Buffalo   Ntl4?f& 
Vclce/FAX  (716i  ATJ-2DK.   AHA  56  fflr  COD 
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THIS  MONTH'S  GOODIE  FROM  THE  CANDY  STORE 

ICOM 
RDC 


l 


W-21AT 

UNDER  $560.00 


Similar  Savlhgfi  Oh  Yaesu,  AStron, 
loom.  Hy-Gain  Ahneo.  Etc  AH  L  T  O 

ASTRON  ftS-20*  $88,90 

Over  9039  Ham  *iems  m  Stock,  as  Prices.  Gasfi  FOB  Preston. 
More  Soeoate  m  HAM-ADS.  Looimg  tor  Somefhng  not  listed* 

Call  Today  (208)  852-0830 

ROSS  EHSTRlBiJTWG  COMPANY 

7©  S.  St3t&  Street,  Preston,  m  B3263 

Hours  Tua^Fri,  £-6  -  9-2  Mondays.  Ctaaed  Sat.  A  Sun. 


COMTELCO 


INDUSTRIES 


fnft 


K  *0' 


i**tf  ffi>W-  MAGNET 

MOUNT 

Dual  Band  Mobile 


i 


1 


1 40  mhz,  440  mhz 

Multi-Whip  Mobile 

140  mhi,  220  mhz,  440  mhz 

1 50  Watt  Power  Rating 

Supplied  with  12ft  of  RG5S  Coax 

Choce  of  BNC  or  PL259  Connector 

1-000*634-4622 

Quakty products  Mad*  tn  the  USA. 

COMTELCO  INDUSTRIES  INC, 

501  Mitchell  Rd..  GlendaJe  His..  IL  60T39 
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CELEBRATING  OUR 

20th  ANNIVERSARY!! 


Call  Today  To  Check  Our  Anniversary  Specials 

BUY-SELL-TRADE 
Call  or  write  for  current  flyer 

WOLFE  COMMUNICATIONS 

1113  Central  Avenue  -  Billings,  MT  591 02 
406-252-9220 
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Aft  Band 

Field  Day  Antenna 


Ji*  pruning. 


* 


bla  t Lirii  he,  No  k run**  In  i  w i it, 

TN I"  L>"  N<HiW  tin  HO  ov,  4flr  20, 17,  |£  1U-  TNT/2  Lw  NtHunc  cm  40, 
JQ,  10.  Work  cm  her  binds  w/  tuner-  D%  4  Gain  rise  w/  frequency- 
RcadvloUst  ft  Kink-prenf  Nk»  l>JJ[Htir  Ro^i slurs 

W*  ScaW  liaiila (erf  In  3000  V 

Lew  >4tr*  Riled  Sttl  WfllS 


I  rv  ludes  isolation 
twluti  A  99  ft  RCS* 
Tfcr  modtrw  tan-fed 
nrri-j^i  prj*f  dtJMC 


Antennas  West 

Bo*  50O62S,  Provo.  UT84 


WT     $89* 
WW?  $79,* 

Window     6?  ft  long 
„$£  801-373-8425 


Pl» 


VOX  CONTROLL 

Repeater/Rmt  Base/Cross  Band 

using  your  radios  and  mlc  connector 

No  Internal  connections  to  radios 

8-16  V DC/over  and  reversed  voltage  proiecii on 

three  minute  lime- out- rimer 
Will  wotk  with  two  or  Ihitc  wire  Audio/FIT  circuits 

BC  -  1  forsingU  rtctiver  and  transmitter. $34.95 

BC*  2  for  two  receivers  and  transmitter! $64.95 

The  BC  -  2  operates  as  two  sepciMtc  repeatcri,  u 
linked  repeaters  or  repealer /rcnimc  base 

For  all  VOX  type  controllers    -  -  - 

ID/Palch/DTMF  controller  with  S  lalehtd  oulpuLs 
Send  SASE  for  Jatett  product  brochures  sod  prices 
Add  $4. 0O  shippi  ng  and  handling 

BOX  Products  (90 1)  968-54 16 

P.O.  Box  57    Lexington,  TN  38351 
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UHF  REPEATER 


Make  high  quality  UHF  repeaters  from 
BE  Master  II  mobiles! 


tfWa&ttubjIe-Radfo 
Duplexing  and  tuning  information 

1  Information  without  radio 


S12 
$40 


Versatel  Communications 

Orders  1-500^56-5548  For  into,  307-266-1700 

P.O.  Box  4012  •  Casper,  Wyoming  82604 
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QUICK,  EASY,  &    COMPACT 

Flash  cards  *NOVICE  thru  EXTRA*  theory  Keywords 
underlined.  Over  4000  eats  in  uaal  For  beginner,  OMs, 
XYLs  &  Kids.  


" 


MO  VICE  511  95 

TECHNICIAN       SI  0.9* 
GENERAL  S  »-95 

AOVAHCEO         $15.95 
EXTR4  SH-45 

&-iCOrt)  i  —  S  3-00 
2  «  mart  —  S  4-00 
CUIB  DISCOUNTS 


1 

mtm 

trm  m 

^  ^smi 

Order  Today  I 
from 


VIS  STUDY  CARDS 

P.O.  BOX  16646 

H ATTf ESBURG.  MS  39404 
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CIRCLE  104  Oft  READER  SERVICE  CARD 


1993  CALL  DIRECTORY 
(On  Microfiche) 

Call  Directory ,.  $10 

Name  Index ,,,P 10 

Geographic  Index 10 

AH  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  231 17 
.703:  894-5777         80C:  282*5628 


■S£>£> 


*<**v 


Hmw  7NC?       OW  'pro'  who  waits  to  know  more? 
Share  from  the  banaVon  experience  of  others  each  month. 

12  exciting  issues  gor/  $24  i    Mention  73  and  receive  three 
bonus  issues.  Start  getting  1he  most  from  your  packet  setup] 

FWolFbwer.  POBo^m  Burbson. TX 76007 
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Amateur  Radio  Language  Guide 


•  HundieOs&f  phrases,  especial  ry  for  the  tram  rad  »o  operator 

•  VoL  1  •  French  Spanish.  Genman.  Japanese.  Poish 

•  Vol.  2  -  Swedish.  Italian.  Portugese,  Croatian,  Norwegian 
I  •  Vol.  3  -  Russian,  Danish,  Czech,  Korean,  Hawaiian 

•  Vol.  4  ■  Chinese.  Dutch.  Fmtsh,  Romanian.  Vietnamese 

•  Voi  S  -  Hungarian,  Arabic,  Phihpmo,  T^rKrsn,  Indonesian 
Send  $10  per  volume  (postage  included)  to: 
ROSE,  P.O.  Box  796,  Mundelein,  II  60060*0796 


SPECIALHOLIDAV  OFFER:  ALLS  VOLUMESONLY  £45.95! 

Speak  To  The  World 
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ITECH 

ICOM  Service  Specialist 

17  years  experience  with  ICOM 
witf  service  most  ICOM  models 

NO  MINIMUM  LABOR  CHARGE! 
MODS  PERFORMED!  FAST  TURNAROUND* 

Also  swvfce  KM  and  some  Kenwood  (call  first) 

ITECH 

Lewisvllle  West  Center 

701  S,I-35E+ Suite  115 

Lewisville,  TX  75067 

NW  comer  of  1-35E  &  Fox  Av. 

Phone:  214-219-1490  Fax;  214-219-1687 

Fred  Palmer  WA5W2D       Bea  Palmer  WB5QCY 

fTECH  also  buys  inoperative  ICOM  &  KDK  hamt 

business,  manna  or  aviation  radios. 


*W 


s& 


ONLY  $50! 


m%**& 


Have  your  own  repeater  or  link  system! 
LM)  rcpcucr  setup  wiilrai  roodirH: ji  ion  10  vxiur  nJto  pCJr„  simfiy 
pluf  in  ami  ^o"  IiJ^jj  for  cmcifrttcp  of  poruMcnuoNW  repcakrri! 
Tlw  BRIO  works  *nti  ANY  rcteivcr  un  stuvicn  mvl  AMY  iran*- 
mittcr.  Super  >cnsiiivc  VOX  opcraiinn  mjk^s  ^mp  quick. 
Sitclikks  I  lanji  unJ  lirricimi  timers.  Pu>sivi;  audio  tawrtbcp  Tor  clc*»n 
uuJ]fl.  Only  4S'  x  3. 5"  *,  1 ,5"  and cImSci;  of  1 2  VDC or  W  twticrry 
puwicr  i  ptcasc  speuJ 'y  when  ordering (.  ORDER  BHI-2  15U. 

r«t  fc.   *t^iiwkmJ   liafcf  #r*w  ooj   BHI-J   DTAL  mo4sl   «hiiTi  'onlHin  i-c  «T 
Iju  «*•*«  *  otat  to*   OKDEH    6RJ  3  Eit^At  Mi 


^tANV    MORf    fSODL'CTS.  K  At.  L   ^*  RITF    FOB   I^FO: 

{616}  228-7020 


ELECTFtON  PROLF.SS1SG.  INC 
PO    BOX  68      CEDAR.  MI  4%2l 


n-  ..P  uM  »  iPud^tiifl.H  liill  Ci(nd»A«  hi  Ml  WV  tiki  i»  it  in  alio 


H.T.  BATTERIES 
2.3  A.H,  12  VOLT  EXT.  PAK 

With  Bell  Pouch,  Charger  &  Cable 
Size:  T  x  2  3/4"  x  1  U4" 

$59.90  ppd.  MA  RES.  add  5%  tax 

WE  HAVE  THE  BEST  PRICES  ON: 

MULTIPLIER  H.T  BATTERIES.  LABSEN  ANTENNAS, 

A/S  ANTENNAS,  ANTENEX  AWTENNAS,  ANTENNA 

PARTS,  ARRL  PUBS..  MOBILE  RIG  MOUNTS  &  MORE. 

SEND  FOR  CATALOG 
WE  ACCEPT:  VISA,  MC,  CHECKS,  MO 
NO  C&D  Please  Mow  3-4  whs  for  dei 

CUSTOM  AUTO  RADIO 
of  WATERTOWN 

660  ARSENAL  ST .,  WATERTOWN  t  MA  02172 
TEL  (617)  923-2122 
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sador  Arrnin  Meyer  W3ACE,  who 
served  as  US  ambassador  to  Japan 
1970-1973.  Ambassador  Meyer  lold 
me  once  lhat  his  security  guanjs  were 
very  alarmed  One  day  in  the  early  70s 
in  Tokyo  when  his  car  was  rushed  by 
a  group  of  Japanese  men,  When  they 
got  close  to  the  car  the  men  began 
waving  their  QSu  cards  at  Ambas- 
sador Meyeri  Perhaps  ft  was  Ambas- 
sador Meyer's  high-level  ham  enthusi- 
asm that  inspired  the  Japan- US  recip- 
rocal licensing  agreement  which  came 
a  few  years  later. 

December  In  Okinawa,  as  in  the 
rest  of  Japan,  brings  forget-the-ofd- 
year  parties  (bonenkai)  for  office 
workers  and  hams  alike  During  De- 
cember I  went  to  bonenkais  of  the 
southern.  Okinawa  145.19  MHz  fox- 
hunting group  and  of  the  the  central 
Okinawa  Z  meter  FM  group.  A  week 
later  Yamamoto-san  JS6HGV  of  the 
foxhunting  group  took  me  on  a  two* 
hour  foxhunt  all  over  Urasoe  City, 
ending  with  an  impromptu  meeting 
over  coffee  and  cakes  under  the 
stars.  Lots  of  fun  even  though  Ya- 
mamoto-san and  I  were  the  last  ones 
to  find  the  fox! 

Okinawa  blended  the  cultures  of 
south  Asia,  China  and  Japan  to  create 
its  own  unique  culture.  AwamorL  a 
powerful  Okinawan  drink  made  fa- 
mous by  the  Japanese  actor  Marlon 
Brando  in  "Teahouse  of  the  August 
Moon,71  was  brought  back  to  Okinawa 


500  years  ago  from  Thailand  by 
Ryukyu  Kingdom  sailors.  Okinawan 
music  and  dance,  which  are  quite  dis- 
tinct in  beat  and  style  from  that  of  the 
rest  of  Japan,  owes  much  to  the  in- 
struments and  music  of  Indonesia  and 
India.  After  World  War  II  the  United 
States  had  some  influence  on  Oki- 
nawa, introducing  universal  educa- 
tion, the  first  university  (Ryukyu  Uni- 
versity) and  root  beer.  Their  very  cos- 
mopofrtan  history  has  made  the  Oki- 
nawans the  friendliest  and  most  inter- 
nationally minded  of  all  the  Japanese. 
The  Okinawans  sum  up  their  attitude 
in  the  Okinawan  dialect  phrase 
Ichanba  ehcde,"  which  can  be  trans- 
lated as  "aloha*  or  as  "to  be  brothers 
from  the  first  meeting." 

A  new  historical  novel  about  the 
t7th  cenlury  Ryukyu  Kingdom,  The 
Winds  of  the  Ryukyus,  by  Chin  Shun- 
shin,  now  an  NHK  TV  series,  has 
stimulated  a  tremendous  revival  of  in- 
terest in  Okinawan  history  and  cul- 
ture. Chinese  goods  acquired  in  ex- 
changes  with  Ming  China  through  the 
Ryukyu  Kingdom  tribute  missions  and 
Chinese  embassies  to  the  Ryukyu 
Kingdom  capital  at  Shun  were  used  to 
trade  throughout  South  Asia  and 
Japan.  Okinawans  had  a  practical 
monopoly  on  the  China  trade  since 
Ming  China  Iraded  directly  only  with 
its  loyal  tributary  state  in  Okinawa  and 
Chinese  merchants  were  forbidden  to 
travel  abroad.  My  QSL  card,  which  1 


am  able  to  use  thanks  to  the  kind  per- 
mission of  the  Urasoe  City  Museum  of 
Art,  shows  tribute  ships  which  earned 
Okinawan  presents  to  the  Ming 
Emperor 

On  April  1,  1993,  a  new  Japanese 
law  charges  user  fees  to  all  users  of 
the  radio  spectrum.  This  is  on  top  of 
the  cumfti  fees  which  radio  stations 
pay  today.  For  example,  my  50-watt 
fixed/mobile  ham  license  costs  about 
S30  per  year  to  renew.  Even  my  50 
watts  is  high— most  Japanese  hams 
have  third-  or  fourth -class  licenses 
and  run  10-25  watts.  The  initial  li- 
cense fee  and  renewal  fee  is  on  a 
sliding  scale  which  increases  with 
transmitter  power  output.  Japanese 
hams  will  pay  500  yen  (US  $4),  while 
radio  broadcasters  will  pay  29,700 
yen  ($300)  annually.  This  new 
Japanese  law  is  intended  to  raise 
money  to  regulate  licensed  stations 
and  to  detect  and  close  down  unlawful 
radio  stations.  J  n  1990  there  were  an 
estimated  seven  million  lawful  radio 
stations  and  1.2  million  illegal  radio 
stations  operating  In  Japan.  Another 
goal  is  to  boost  radio  spectrum  use  ef- 
ficiency 

Similar  efforts  to  boost  spectrum 
efficiency  by  user  fees  and  other 
methods  are  also  being  considered  by 
the  US  National  Telecommunications 
and  Information  Administration  (NT1A) 
and  tie  US  Congress.  INTRA  adminis- 
trator Janice  Obuchowski  has  com- 


pared the  sale  of  radio  spectrum  in  or- 
der to  improve  spectrum  utilization  ef- 
ficiency to  the  transfer  of  public  graz- 
ing lands  to  private  ownership  in  17th 
and  18th  century  England,  which 
economists  credit  with  greatly  boost- 
ing agricultural  productivity.  Today 
(January  3)  Song  BY5HZ,  in 
Hangzhou,  China,  told  me  that  the 
Chinese  government  has  decided  to 
allow  Chinese  hams  to  set  up  ham 
stations  in  their  own  homes.  Song,  a 
junior  high  school  teacher,  has  held 
his  own  personal  caJIsign  BG5FA  for 
about  a  year  but  beginning  February 
20,  1993,  lie  will  be  allowed  to  oper- 
ate a  home  station,  Song  told  me  that 
some  of  the  first  Chinese  hams,  such 
as  BA1CY  irt  Beijing,  have  been  al- 
lowed to  operate  from  a  private  home 
for  about  a  year,  Now  this  privilege  is 
being  extended  to  more  recent  li- 
censees, such  as  Song.  This  is  won- 
derful news  for  Chinese  ham  radio  Op- 
erators and  for  hams  around  the 
world-  Perhaps  many  of  the  Chinese 
hams  who  couldn't  get  on  the  air  after 
graduating  from  school  wilt  return  to 
the  air. 

A  reminder  to  ait  who  wish  to  get  a 
license  when  coming  to  Japan:  The 
best  way  to  gel  information  is  to  write 
lo  the  JARL  International  Section,  14- 
2  Sugamo  1 -Chrome  Toshima-Ku, 
Tokyo  170  Japan. 

(David's  contribution  witi  be  contin- 
ued next  month— Amie) 


inu,y  poWER  PACKS  FOR 


TIME 


REMEMBER...  A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAI 

NEW  MODELS  NOW  AVAILABLE 


ICOM 

BP-83S  7.2V  750mah 
$43.50 

BP-84  7.2V  roOOmah 

$57.00 
BP-84S7.2V1400mah 

$63.00 
BP-85S12V800mah 

$76.00 

BP-114Sl2V800mafi 
$79.00 


YAESU 

FNB-2  10.8V  SOOrnah 

$22.50 

FNB-12  12V500mah 
$45.95 

FNB-14S7.2V  1400mah 
FNB-26  7.2V1000mah 

$60.00 

FNB-27S  12V800mah 
$65.00 


KENWOOD 

PB-l3S7.2Vl200mah 

$49.75 

PB-14S  12V400mah 

$60.00 


ASK  FOR  OUR 
CATALOG 


Manufactured  in  the  U.S.A.  with  matched  cells,  these  Super  Packs  feature  short  circuit 
and  overcharge  protection,  and  a  12  month  warranty.  Aft  inserts  and  packs  in  stock  or 
available  from  authorized  dealers.  CALL  US  TO  DISCUSS  YOUR  BATTERY  REQUIREMENTS. 


CALL  FOR  OUR 
SPECIAL  OFFEERS 


Add  54  DO  Stopping  &  Handlmg  tor  first  battery. 

$1,00  tar  each  add  *  battery  -  U.S.  only 

Connecticut  resktems  add  G%  tit, 


'""IIPGMPHGX  inc. 


miaa 

.iiiiiiii 


1 1 5-1 B  Hurley  Road,  Oxford,  CT  06478 

800-634-81 32 

Connecticut  203*264*3985  -  FAX  203-262-6943 


mmm; 

TEhwlogies 

A  DIVISION  OF  U  ELECTRONIC  INDUSTRIES 

123  East  South  Street  •  Karveysburg.  Ohio  45032 
1  (800)  8298321 


Model  TSC1 

Transel  Suction  Cup 
Mounting  Kit 


12 


95 


Model  TDC1 

Transel  Heavy- Duty 
Hat  Did 


12 


95 


Model  TWM 

Transel  Slim  Lfne 
Window  Mount  Kil 


24 


95 


Model  T 144- 10 

Trans©*  Modified 
Gain  Quarter 
Wave  Antenna 


14 


95 


Write  for  a  Full  Line  Antenna  Catalog  at  No  Cosll 

-DEALERS  WELCOME - 

Made  In  The  USA... Because  It  Matters! 
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NEWFTooo- Milter*  Touch  Tone  Decoder 


MoTron  Electronics 

310  Garfield  St  M  Suite  ■  4  Eugene  OR  97402 

Info:  (503)  687-2118 

Orders:  (600)  33M05B  ■  Fax:(503)687-2492 

Decode  and  display  Touch  Tones  from  a  telephone,  tape 
recorder,  scanner,  or  nearly  any  audc  source  J  16  digit 
LCD  display,  60  digit  scrolkab+e  buffer  V  High  speed 
decoding,  up  to  25  digrts  per  second  V  Budt^n  speaker 
J  9V  battery  V  UefeJ  case  /  TU-16  PLUS  includes  R5- 
232  output  and  Software  for  optional  automatic 
datert i me/number  togging  using  your  IBM  Compatible* 
computer 

TM- 1*  Standard  Model  $229 

TM  ■  1 6  PLUS  RS-233  Nf  «kl  with  Sof rwa  »  $299 

PS-  ]  2  AC  Power  Adaptor  S 1 0 

S/H  55  LISAyCannda,  SI  5  Foreign. 

30  day  money  back  gi  muted  Try  il  do  rmkl 
Visa  r  MutrrCard  Jb  American  Bxprcsa  Accepted 


CIRCLE  24fl  ON  READER  SERVICE  CARD 

Where's  the  Fun?  1 

The  10  merer  tc$!  had  stjrtedL  and  I  expected  the  band 
to  open  about  tnc  time  I  armed  at  the  mote  J.  Rig  and 
gel  <reit  were  in  the  trunk.  Maxi-J  w»  right  be*i3e, 
rolled  up  inside  The  launcher  paiL  RaamVith  a  view. 
Ma\t  rates  off  from  the  balconv  slopiria  down  10  a  tree. 
His  tail  slips  under  Ihc  door.  And  Vm  59  m  Japan.     . 
J-IO     J- 1 5        J47     J -20       .1-30     J-40     j?*? 
$39       $42         *47       $49         $59       *69      S1 

Add  So  Posr  &  Handling  l.'SA  &.  Canadn  S14  others 

AntennasWesi  °»*of  h©iiih« 

Box  50062-S.  Prove  LT  $4505      800-926-7373 
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PROFESSIONAL 

MOBILE  ANTENNA 

HF  SSB  ANTENNA 
HIGH   PERFORMANCE 

For  vehicle!,  small  boats  or 
as  an  emergency  antenna. 
Supplied  with  stainless 
ratchet  mount,  heavy  duty 
encapsulated  stainless 
spring  and  all  installation 
Items.  Including  high 
voltage  feed  through 
insulators  and  wire  for 
operation  up  to  10KV  at  1.8 

MHz. 

HIGH  RADIATING 
PERFORMANCE 

l.ft-30  MHZ  RANGE 
4  to  12  DB  GAIN 


fconpanJ  M  at  ft  whip] 

9  ft.  long  (2  pes.)  $495.00* 

laquisM  uttfttuu  couplet 

(SG-2JQ  Sm*rtvfi*r  artimUu) 

SGC,  Inc.,  Box  3526 
Bellevue,  WA  98009  USA 
Tel:  206-746-6310 
Fax;   206-746-6384 

•Skipping  chmrgn  ay  UPS  ground  i*cLud*d 

Visa  &  Master  card  accepted 
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HFV2600,  HR-2510  OWNERS 

UNLOCK  The  Power  Of  Your  Radio 


Add  additional  bands  with  no  loss 

to  10  meters  with  the 

PLUS  12  conversion  kit!!!! 

Easy  to  build, 
installs  inside  the  radio! I 

No  drilling  or  special  test 

instruments  required 
And  no  chips  to  replace! 


MARS  27,0-28  J  MHZ  $49.95 

SWL  26.0-277  MHZ  S49,95 

12  Meters        24.&*25,7  MHZ  $49.95 

Or  choose  a  maximum  of  any  2  bards 
for  even  more  fun 

PA  residents  add  6% 

Edward  Oros 

2629  Sapling  Drive 
Allision  Parte,  PA  l 51 01 


CABLE  T.V.  CONVERTERS 

JerrokT,  Oak.  Scientific  Atlantic.  Zenith,  & 
many  others.  "New"  MTS  stereo  add-on: 
mute  &  volume.  Ideal  for  400  &  450  owners 

1-800-826-7623      X  — 

B&BINC.  ■ 

4030 Beau  DRue Drive. Eagan MN 55122 
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Th|  ANSWEffL^GAPUCH^LOCY-THEANlWEriSCAPTlCHNOlQCt 


An  Antenna  with  No  Earth  Loss? 


YeS. , ,  the  answer  Is  GAPS 
revolutionary  technology. 


If  you  re  looking  for  an  anten- 
na that  can  nn  perform  ttie 
otfws  and  give  you  the  edge, 
yo«'n»  iQQfcmo  tor  a  GAP.  The 
Ctefcnpr  DX-VIII  is  the 
revolutionary  fc&pr  that 
mv$  your  demands  tar 
multi-band  operation  and 
unequatod  eftioe«y  with  low 
noise.  This  is  The  technology 
that  eliminates  Earth  Loss, 
GAP  delivers  from  an  elevated 
feed;  your  power  doesn't 
disappear  Into  lhe  rjrqunrJ,  Put 
it  up..  Turn  il  on.  No  tuning.  No 
trust  ration  GAP  del -vers 
everything  foul  lhe  hassles. 
And  —  GAP  delivers  at  a 
fraction  crl  the  cost  ot  the 
competition. 


~ 


*vr 'imt; 
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AMV^HriTE 
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fc*t*T 


RAJtfHLOU 
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MM 


The  Challenger  DX-VIII 

l^haa  £aan  44hm  ltaa  Ifv  tliaa  ■■■  Vh 

$249 

plus  shipping 


All  ciul 
pmclinc* 

All  oil 


fttf  IttlH 


6010  BWg,  B 
N.  €ld  Dmie  Hwy. 
Vftfl)  Bweft.  FL  32967 

(407)  778-3728 


THI  *HU7tQ  <5  GAP  ItCHI+OLOCr-THE  ANiWEt  IVO*»  T|CM*iOIO&t 


COLLINS  HF  POWER  AMP  DECK 


COLLINS  367A-3HF  POWER  AMPOECK.amplifiesO.15 
W  input  to  500  W  output  using  two  4CX2508  tubes  over 
2-30  MHz  in  tour  bands.  Verniers  tor  driver  and  PA  tune. 
Requires  +2000  V  500  ma,  +400  V  m  ma.  &  +2B  V. 
7x19x7  8,25Jb5  5h. 
USED  W/SCHEMATIC ..  $235 

UE-165  SWR  POWER  WET1R  for  HF  transmitter  tests. 
Prrjvides52orim600wattk>adwrthSWR0t1  1  lortess 
up  to  30  MHz  using  12/  600  onm  non-inductive  50  W 
resistors.  Has  0-600  W  meter,  function  switch,  and  N 
connections  1 3.5x9.8x9.8,  20  lbs  sh. 
GOVT  RECONDITIONED  „  $125    Manual     $8  50 

Prices  F.0.B  LI  in  a.  U  *  VISA,  MASTERCARD  Accepted. 

Allow  far  Shipping  *  Write  tor  late  si  Catalog 

Address  Dept.  73  •  Phone  419/227-6573  •  Fax  418/227-1313 


FAIR  RADIO  SALES 

1016  E.  EUREKA  •  Bo>  T1D5  •  LIMA.  OHIO  •  45802 
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American  Heart 
Association 


440  MHz 

BOO  MHz 

1.2  GHz 


BACK 

OF 
CARD: 


FRONT 

OF 
CARD: 

2M 

2M  MAP  MOW  FULL  COLOR! 

Why  spend  your  time  flipping  through  a 
small  book  looking  for  a  nearby 
repeater?  Now  you  can  use  the 
QUtCK-N-EA$Y  R€P£ATER  MAP  io  find  the 
repeater  you  are  looking  fort  The  map 
is  easy  to  read,  easy  to  use.  and  perfect 
for  travel.  HIGH  QUALITY  laminated 
plastic  nrvap  of  your  state  {California 
residents  specify  North  or  South  CA) 
with  2m  repeated  on  the  front  and  other 
bands  on  the  back.  Because  it's 
laminated,    It's     tough    and    rugged. 

nEEJSvlmiin    CATALOGS? 

ORDER  TODAY!   refunded  with  purchase 


FBenterprises      $3.95 

15800  NW  31st  Ct.DeptG  PERCARD 
Vancouver,  WA  98685-1 619 ««"K«g6 
Phone/ FAX  (206)  573-0910     ^sw 
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Never  say  die 

Continued  from  page  66 

heard  of  the  ham  CQ  qt  Communica- 
tions Quarterly. 

When  l  took  over  as  editor  of  CQ, 
back  in  1955.  the  magazine  was  in 
bad  shape,  it  was  losing  several  thou- 
sand dollars  a  month,  which  was  a  lot 
of  money  in  those  days.  It  was  being 
kept  alive  by  Radio-Television  Service 
Deafer,  a  sister  publication,  I  didn't 
come  Into  the  job  cold.  I'd  been  pub- 
lishing Amateur  Radio  Frontiers  for 
four  years.  This  meant  Td  been  getting 
articles,  editing  them,  drawing  the 
schematics  myself,  taking  the  photos, 
writing  my  usual  long  editorials,  typing 
the  finished  copy,  selling  the  advertis- 
ing, soliciting  subscribers,  doing  the 
bookkeeping,  mailing  the  copies,  and 
so  on,  all  in  my  spare  time.  My  main 
job  at  the  time  was  manufacturing  and 
selling  loudspeaker  enclosures. 

Add  to  this  my  years  of  building 
ham  and  RTTY  equipment  converting 
surplus,  pioneering  6m  (I  was  the  first 
one  in  NYC  on  the  band  and  ran  a 
beacon  station  for  several  years),  pio- 
neering NBFrVl  working  tons  of  DX, 
having  a  basement  packed  solid  with 
equipment  and  parts,  having  already 
been  active  in  just  about  every  contest 
there  wasT  having  built  my  first  SSB 
rig,  (with  W2BFD)  helping  set  up  one 
of  the  first  repeaters,  etc.  When  I  get 
interested  in  something  I  tend  to  go 
overboard. 

My  Frontiers  publication  was  mainly 


about  RTTY  and  helped  our  group  co- 
operate to  override  the  endless  battles 
the  ARRL  put  up  trying  to  Stop  RTTY 
from  being  permitted  on  the  HF  bands. 
it  took  several  years,  but  we  finally 
beat  the  League. 

Thus,  when  I  took  over  the  heJm  at 
CQ  I  had  already  been  deeply  in- 
volved in  amateur  radio  for  about  18 
years,  I  walked  away  from  a  million- 
dollar  speaker  business  to  work  for 
310,000  a  year  editing  a  ham  maga- 
zine. We  El,  the  other  was  by  this  time 
just  a  business  and  this  was  fun.  I'd 
started  the  speaker  business  with 
$1 ,000  borrowed  on  my  car  and  built  it 
into  the  largest  manufacturer  of  speak- 
er  enclosures  in  the  country.  I  needed 
a  fresh  challenge. 

Within  Six  months  I  had  CO  into  the 
black  and  four  years  later  it  was  turn- 
ing in  a  profit  of  over  a  million  in  to* 
day's  doilarettes.  It  was  the  biggest 
money-maker  in  the  history  of  Cowan 
Publishing.  During  the  five  years  (to 
the  day)  I  was  editor  t  had  a  ball. 
There  was  that  OXpedibon  to  Navassa 
(KC4AF),  where  we  almost  got  killed  a 
couple  times.  There  was  Operation 
World  Wide,  where  I  flew  around  the 
world  operating  from  a  MATS  (Military 
Air  Transport  System)  ptane,  making 
20m  SSB  contacts  as  we  visited  25 
countries.  Then  I  represented  the  US 
amateurs  at  the  WARC  meeting  in 
Geneva,  lit  have  to  tail  you  about 
those  days  some  time. 

I  was  having  so  much  fun  that  I 
stayed  on  as  editor  a  couple  years 
longer  than  J  should  have.  But  I've 


written  about  ail  that  befo  .  .  .  and  no 
doubt  will  again.  III  be  writing  about 
my  early  fun  in  Radio  Fun. 

Speaking  In  Tongues 
Where  Has  English  Gone? 

We  hams  cant  help  making  Tun  of 
CB  jargon  .  .  ,  right,  good  buddy?  Yet 
we've  got  our  own  private  language 
and  we  immediately  recognize  a  new- 
comer who  isn't  fluent  in  our  Q-signal 
shorthand,  it's  always  seemed  odd  to 
me  when  hams  use  Q-signals  on 
voice.  They  were  invented  to  try  and 
mercifully  speed  up  our  pathetically 
slow  CW  contacts  .  .  .  or  QSOs.  as 
you  probably  call  them. 

When  t  got  involved  with  computers 
I  had  to  team  a  whole  new  language.  I 
found  that  most  computer  folk  had  lit- 
tle residual  fluency  in  plain  English 
and  thus  were  no  longer  able  to  inter- 
face with  ordinary  people. 

Lawyers  have  their  own  language, 
if  you've  ever  read  any  legal  papers. 
Politicians  have  theirs.  It's  interesting 
trying  to  translate  the  weird  language 
of  our  taws  into  something  the  rest  of 
us  can  understand.  And  I  wish  fd  had 
a  tape  recorder  along  on  an  around- 
the-worfc*  flight  on  a  Military  Air  Trans- 
port Service  piane,  just  to  capture  the 
fascinating  language  of  the  PR  officer 
who  accompanied  us. 

I  read  a  lot  of  magazines,  so  I  have 
to  be  able  to  interpret  computerese, 
legaiese,  governmeniese,  medicalese, 
hamese,  hi-f^ese,  and  educationese. 
It  s  a  challenge  to  try  and  figure  out 
what  some  professor  is  trying  to  say 


For  instance,  in  the  latest  Kappan, 
professor  Dempster  writes.  ''Research 
has  shown  that  under  certain  condi- 
tions, practice  may  either  reduce  the 
effects  of  Interference  or  result  in 
proactive  or  retroactive  facilitation  of 
learning."  What  did  he  say?  And  he 
goes  on  for  five  pages  ol  this  gob- 
oiedegook,  plus  a  half  page  of  refer- 
ences. 

Several  years  ago  it  seemed  to  me 
that  businessmen  might  like  to  have  a 
way  to  learn  about  computers  without 
having  to  learn  computerese.  So  I 
started  a  new  magazine.  Desktop 
Computing,  it  was  a  tussle  getting  the 
writers  to  stick  to  English,  and  even 
more  difficult  to  find  editors  capable  of 
translating  computerese  into  English. 
But  we  did  it  and  the  readers  loved 
the  publication  Alas,  when  I  sold  my 
publishing  company  in  1963,  I  had  no 
way  to  continue  doing  the  magazine, 
so  I  sold  il  along  with  all  the  others. 
The  new  publisher,  being  totally 
involved  with  computers,  quickly  killed 
it  off. 

For  my  part,  when  Tm  on  the  air  I 
avoid  jargon  and  stick  to  plain  English. 
I  have  problems  with  interference,  not 
QRM.  I  go  to  bed  instead  of  modulat- 
ing the  mattress.  I  answer  the  phone 
Instead  of  the  land  line.  But  then  I  am 
very  resistant  to  talking  about  my 
transceiver  and  antenna,  much  prefer- 
ring to  talk  about  what  the  other  chap 
does,  what  else  he's  interested  in, 
what  he  likes  about  where  he  lives 
and  so  on.  You  probably  wouldn't  like 
It  at  all. 


146/446  MHz 

Base/Repeater 


CA-&4MAX 
Gain  &  Wave. 

UfiMHz  8.5dB 

5/a  wave  1 3 

446MHz  11  JdB 

Mai  Pbwer:  200  vttt 
LcngtfcTT  T 

Tmiu4v 

UHF  (SO-23S) 


CA-&4WX 

Gent  Wive: 

146MHz  GStffl 

s/i  me  1 2 

4*6*mz!0dB 

*  i  wave  x  5 


1 


FI-52S 
Gain  &  Wave 

14SI#Hi!5« 

'ft  wave 

U6Mfe  6  OtfB 

siwMt2 


Modern,  High-Performance  Stations  use  COMET 
Antennas,  Duplexers,  Triplexers  and  Accessories! 


AW 

CX-224 

Pfice  Series 

fc0N* 

■flt^ 

I 


Max  Power:  2M  watt*    Mai  Pom:  150  watts 


Length:  10? 

CnnrfEdor: 
UHF  (S  0-239) 


NOG 


FL-67S 
Gain  &  Wave: 

U6Mto4Stffi 
s  *  wave 

446MHz  7.2dB 
','i  vavt  i  3 
Max  Power:  150  wafts 
Length:  4r  11 
Connettor 

UHF  {PL-259} 


CX-2Z4 

G*n  ft  Wive: 
mMtiz  2.154B 


2x4  Series 

Best  Sellers 


mm  IMft  446MHz  7  2dB  222MRz  3.HB 
4 1  wave  1 2                ',a  vavt  i  3  s  •  wave 

Il     Mai  Power:  150  watts  Mai  Power:  150  watts  44&MHr  B.DdB 

Length:  V  5"  Len#:  4r  11"  Vi  wawe  1 2 

Connector:  CDnnKlor;  IVIex  Pownrr  100  watls 

UHF  (PL-259)  UHF  {PL-259}  Length;  3' 

Connector: 

upR  rn  uHFfpbzwiofl 

"UQ  uu'  NMD  ICX-224NMOJ 

1275  N.  Grove  Street,  Anaheim,  CA  92806 

(714)630-4541  •(800)962-2611 

CALL  FOR  COMPLETE  CATALOG  0«  NEAREST  DEALER 


NCG  CO. 


CA'MMB 
Gam  h  Wiw: 

146MHz  4  5<J8 

7 it  wan* 

446MKz7.MB 

5^w?rti3 
Mai  Power 

1&0  wafts  FM 
Length:  4'  10" 
Connector: 

UHF  {PL-259) 


fl 


CA-2K4SR 
Gain  &  Wave: 

14«MHz3J& 

tylVM 

446MKJ  G.2d3 
5  /i  wave  1 1 
Max  Ptwer: 

150  waits  FM 
Lenglh:  3'  4" 
Connector; 

UHF  fPt459) 


NEW  B  Series 

Black  Anoriized 


B20 

Gen  &  Wave: 
146MHz  2.1MB 

■  iwm 
446MHz  5dB- 
5-'twavp)t2 
Mat  Ptower;  50  wans 
Length:  30" 
Connector: 
UHF  (PL-259),  OR 
NMOfB-ZONMUl 


Sam  S  Wive: 

U5MHz  MB 
Viwm 

44BMHZ  £1W& 
Vjwave 
Max  Power:  50  watts 
Lenglh :  12" 
Connecter: 

UHF  (PL-ZS9|(  OR 

XW  (B-TQ  HMO) 


CF-416A         CF41MK 


2M-70cm  DUPLEXERS   CF^6A:W  UHF  tons  w^afc 
Power  146MHz  BONN  CF4f 6flfc  >J  UHF  Com*  wfe  Leads 

445mm  5QCW  CF^IWt  QRto,  but  440  Input 

N-matt  Connw'O  Leads 
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You've  bought  our  replacement  batteries  before..* 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


BUYER  BEWARE!!!!! 

Some  replacement  battery  manufacturers 
misrepresent  their  products. 

a)  All  replacement  battery  packs  should  have  stated  on  their 
labels  the  voltage  and  capacity  of  the  battery  packs  they  represent. 
THIS  LABEL  SHOULD  BE  ON  THE  BATTERY  NOT  ON  THE  BOX  OR  BAG. 

b)  DONT  HESITATE  to  ask  the  AFTER  MARKET  BATTERY  MANUFACTURER 
to  state  which  cells  they  are  using.  For  Example:  Some  manufacturers 
state  they  have  a  Kenwood  Equivalent  to  the  PB-14  only  at  400m Ah  as 
opposed  to  Kenwood's  350mAh.  DONT  HESITATE  TO  ASK  WHICH  CELL  THEY 
ARE  USING.  WE  HAVE  A  14(S>  THAT  IS  APPROXIMATELY  1-1/4"  LONGER 
THAN  KENWOOD'S  PB-14,  BUT  OUR'S  IS  SOOmAh   We  use  a  Sanyo  KR-800AAE 
In  this  particular  pack. 

BUYER  BEWARE!!!!! 


See  Us  In 

Dayton 

At  Booths 

#560  and  #561 

For  Our  New 

Expanded  Line 

Of  Battery  Packs 

And  Chargers. 


MONTHLY  DISCOUNTS 
APPLICABLE  TO  END- 
USERS  ONLY. 


f« 


12& 


\ 


FINALLY... ONE  CHARGER  THAT  CHARGES  ALL  BATTERIES 


By  simply  switching  plug-in  cups,  the 
Master  Charger®  will  charge  any  Yaesu, 
Motorola,  icom,  Kenwood,  Alinco,  etc. 
radio  battery. 

MasterCharger  | 

•  A  constant  current  rapjd  charger  utilizing  a  SANYO  SMOf 
Microprocessor  base  control  unrt  which  uses  a  negative 
delta  V  technique  to  determine  when  the  battery  rs 

fully  charged. 

•  Works  with  an  AC  adapter  (1  !5v  AC  or  220V  AC)  as  weN  as 
with  a  cigarette  lighter  adapter  cord  in  a  car,  boat  or  pJane. 

MasterCharger  II 

■  Can  charge  any  Nicad  battery  from  6v  to  T3.2v 

•  I15v  or  220v  AC  adapter  included. 

•  Utilizes  a  taper  charge  principle. 

•  Can  charge  a  battery  in  5  to  8  hours,  then 
automatically  goes  into  a  reduced  current  state. 


DISCOVER  now  accepted 
NVS  residents  add  8  1/4% 
sates  tax.  Add  $4.00  for 
postage  and  handling. 


^—~ 


MANUFACTURED 

IN  U.S.A.  BY 

W  &  W  ASSOCIATES 


I  Pftces  arid  spgdlieiti&ns  subject  to  change  without  libWca? 

.   SOURCE  FOR  ALL  YOUR  COMMUNICATION 
r~&  BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y.  11354 

WIDE DISTRIBUTORSHIPS  AWMLABLE.,PL|ASE  INQUIRE. 


MADE  IN 
U.S-A 


SEND  FOR 

FREE  CATALOG 
AND  PftlCE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  In  NYS  (718)  961-2103  •  FAX:  (718)  461-1978 
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New  products 

Compiled  by  Hope  Currier 
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COMET 
Antenna  has 
introduced  the 
newest  addition 
to  their  exten- 
sive line  Of 
multiband  an- 
tennas, the  CH- 
32  "Miracle  Ba- 
by" Mini  HT  An- 
tenna  for  2nW0 
cm.  The  CH-32 
has  surprising 
performance,  Is 
only  1.75  inch- 
es  tall,  and  has 
a  black  matte 


NCG/COWIET 

finish  and  a  BNC  connector.  It  is  de- 
signed with  a  pivoting  head,  absorbing 
shock  and  protecting  the  radio's  con- 
nector from  damage.  The  CH-32 
meets  the  modem  operator's  need  for 
a  small,  compact  antenna  that  easily 
works  the  nearby  repeater  systems 
and  is  useful  for  communicating  at 
ham  Jests,  on  Field  Day.  while  doing 
tower  work.  etc.  Its  small  size  makes  it 
inconspicuous  and  proportionate  in 
size  to  the  newest  HT  transceivers. 

For  the  price  and  more  information 
contact  NCGt  1275  North  Grove  SLr 
Anaheim  CA  92806;  (714)  630-4541, 
(800)  962*2611 ,  Fax:  (714)  630-7024. 
Orcircie  Reader  Service  No,  201. 
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G&P 
ENGINEERING 

G&P  Engineering  has  announced 
a  new  style  of  antenna  mounting  sys- 
tem called  the  ,lN-PAIVr  unit.  The  N- 
PAM  unit  will  mount  on  the  roof  without 
drilling  hoies  into  the  roof,  II  will  mount 
on  any  roof  at  any  pitch  from  flat  to  a 


ELECTRON 
PROCESSING 

Electron  Processing 
has  announced  a  device 
to  greatly  improve  Sear> 
ner  and  shortwave  re- 
ception. The  AFBOX-1 
allows  you  to  connect 
your  receiver  to  an  exist- 
ing hi-fi  stereo  system  to 
extract  the  best  fidelity 
and  clearest  sound  ob- 
tainable from  your  scan- 
ner or  shortwave  receiv- 
er. By  connecting  to  a 
stereo  system  scanner, 
listeners  can  often  understand  previ- 
ously unintelligible  background  con- 
versations. Shortwave  listeners  can  fi- 
nally enjoy  the  full  fidelity  with  which 
the  broadcasts  were  meant  to  be 
heard.  Connection  to  the  external 
speaker  Jack  of  the  receiver  and  the 
hi-fi  auxiliary  input  jacks  is  easy  with 
the  supplied  connectors.  An  Isolation 
transformer  and  passive  attenuator 


assure  clean,  noise-  and  hum-free 
sound  on  both  right  and  left  channels. 
The  AFBOX-1  can  be  connected  to  a 
VCR  for  up  to  six  hours  of  quality 
recording, 

The  AFBOX-1  is  $30  plus  $5  S  & 
H.  For  more  information,  contact  Elec- 
tron Processing*  inc.,  P.O.  Box  68, 
Cedar  m  49621;  (616)  228-7020.  Or 
cirde  Reader  Service  No.  205. 


12/12  pitch,  and  will  allow  use  on  roofs 
with  16*  ox.,  24"  o-c,  slick-built  or 
truss  systems.  Basic  systems  include 
single  or  dual  tray  units  with  a  2"  mast 
3'  high— ideal  for  a  Iribander/VHF-UHF 
system.  Options  include  a  5"  or  7' 
mast.  The  T  mast  can  be  used  with 
the  largest  OSCAR  antenna  system  or 
stacked  yagis. 


All  mounts  are  made  of  steel  and 
are  phmed  and  painted  with  a  durable 
and  hard  epoxy  paint,  black,  to  blend 
with  most  roof  shingle  colors,  For 
prices  and  mora  information,  contact  G 
<S  P  Engineering,  4943  Finch  Court, 
Stephens  City  VA  22655;  (703)  869- 
4530,  Fax;  (703)  869-5116.  Or  circle 
Reader  Service  No.  204, 


/BackPack  Solar? 

10  wan  Dat-nSiorm  panel  e 

size  of  tipcu  73  magazine,  weighs 

lib.  and  deliver*  MMlmA  for  I2v 

charging  or  dircci  operation,  Tough, 

SoIidt  with  tivy  ghss  in  break.  So 

rugged  Untie  Sjihi  used  litis  lor 

spoiler  communic ui ions  nnd  portable 

repealed  in  Destrl  Storm. 

Ready  lu  usu.  Slft^  Add  $5  SAH,  Info  SI. 


*\ 


AntennosWest 

Box  50062  Provi>  UT  84ftfV5 


st  HmLinc 
mi  .173  8425 
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"Morse  Deciphered, 
A  Meaning  Behind  the 

Code" 

Learn  in  days  what  takes  others  years 
to  master.  .  All  simple,  totally  simple, 
includes  numbers,  Q  signs,  prosigns 
plus  other  excellent  info.  The  derived 
meaning  behind  the  code  lies  in  the 
standard  phonetic  alphabet.  .  Originally 
written  and  developed  for  pilots,  Mew 
book,  36  pages,  Bx  II,  now  reveals 
this  remarkable  breakthrough.. 
Unbelievably  simple.  .  Gain  much  more 
than  "natural  talent*.  Your  own 
progress  will  shock  even  you,  send  $  10 
check  or  money  order  (please  add  $2  S&tf) 
to; 

AVIACOMH  PUBLICATIONS  (73) 
P.O.  Box  690  1 88 
Bronx,  NY  10469 

!TVS  residents  add  8%  *ai«  Lm. 


NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Harris,  via  your  computer. 
$29.95  per  year—  unlimited  use! 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1630  Mineral,  VA  231 17 

703:  894-5777         800;  282-5628 
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The  Best  Scanner  Use  Antenna! 

The  FLYTECRAFT"  Model  CFN 
16  Element  Wideband  VHP/UHF  Antenna 

*  The  Model  CFN  Is  the  ulUmate 

compact,  rugged  Antenna  for  50  to 
1.3  Ghz  uscrCTrajismit  from  144  lo 
1.3  Gta)  #  Averse  SWR     1.5 
across  transmit  range.  •  Amateur 
radio  licensees  operate  all  bands  - 
2M,  220,  450,  900,  and  1 .2  Ghz 
a  Novices!  Ideal  for  operation  in 
220  or  L2  Ghz  band  for  which  you 
have  privileges.  *  Ijjw  verticil 
angle  radiation  •  Large  capture  area 

*  Unity  gain  *  Use  indoors  or  out  - 
CFN  is  fight  weigh  u  hut  lough  - 
withstands  humcane-force  winds. 

*  Instant  assembly  -  ideal  for 
permanent,  portable,  or  Field  Day! 

*  Attractive,  strong  design.  Unique, 
futuristic  appearance. 


Designed  by 
Emmy- Winning 

Network  TV  t'ntinecr 

Steve  Flyie, 
K7SF 


Built  with  pride  &  sold  worldwide  -  flytecraft   u^a 


FLYTECRAFT'"  Model  CFN  ~  $1 19.95 

S*od Chct*;  or $  Order vt  FLYTECRAFT™  P.O,  Box  3141 
Simi  Valley  CA  93093  -  Add  S5-50  i/h  «Milineatal  US. 

V1SA/MC  PHONE  ORDERS    jSiibtokaiGu,*: 


805  -  583  -  8173  Mon  thru  Fri  9A-5P{PT) 


HflNMC-BASC 


&**£  A  wwttd  vxe&wry  tor  your  handhold  ratio  or 

DleitiiL  and  attracbv«.  You  can  us*  it  ariywhw*  in  ywr  rt 

shop.  High  qujlj  ly  mUti  Walnut  Bas»  wttft  Black  Powder  Cootod  Si*d 

B^Kk*H  will  provid*  many  yeori  of  oil  Truly  high  quality  AmwJcon 

crafliminjhip  and  It  shows  in  ev«y  dotal. 

ModsliCOOtA FwMoaRao^^ovHindrwIdradBS |14  8S 

MwWSSOTlB For  Mtmatute  HaixJ  how  raiJwe _ $14,55 

Modtel92Q02 For  Moal  Hand  hold  acnjMima  ......._.., „ $131)5 

Mortal  920C3  ..„,.„.,  For  Micronta  Bfytt  swr^ower  rnalera  «*, ^  $0.(K 

Pleas*  add  S3  50  sftipptngrtiandarig  pot  «om  ordered,  oulskte  U  .S  add  1750 
perifamordorod  Sar>Jchod(«rnH}n^afd6flc  ttaidl»{^ 
P.O.  DM  3501,  Brcaan  Amur.  OK  7W:W904 
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GIVE  YOUR 

HR-2510  HR-2 

the  same  features  as  the 

"BIG     RIGS" 


*  30  Memory  Channels 

*  Automatic  Repeater  Offset 
Programmable  Transmit  Timeout 
Programmable  Seek /Scan  [5  Khz,  etc  J 
Programmable  Mike /Channel  Buttons 
Programmable  Transmit  Freq.  Limits 
Extended  Frequency  Range  nam  iipku»i 
Priority  Channel 
Split  Frequency 

'  Many  More  Features 


AH  these  features  by  replacing 
your  radio's  existing  "CPU"  chip! 

{Priority  Channel  require*  optional  haxdwarrf 
$59-95         (Option al  Chip  Socket    $7,50) 


CIRCLE  140  OH  READER  SERVICE  CARD 


CIRCLE  251  ON  READER  SERVICE  CARD 


Includes  Operator's  and  Installation  Manual  a 

CHWSWITCH, 

4773  Sonoma  Hwy,  Suite  132 
Santa  Rosa,  CA  §5409-4269 

Write  at  call  [707]  539  0512  for  tree  information 
Quanlili^ric£^MTftllaifaJe^D£aJefinc^ 
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CAL-AV  LABS 

Cal-av  Labs.  Inc.  has  introduced 
the  Spirit™  series  of  dual-paddle 
Morse  keys,  which  incorporate  ad- 
vanced design  and  a  new  technology 
to  eliminate  contacts  and  all  other 
moving  parts,  Designed  for  optimum 
performance  in  a  traditional  operating 
environ  men  L  the  Spirit  provides  famil- 
iar functionality  very  si  miliar  to  a  me- 
chanical key.  Its  so Cid- state-force  sen- 
sors activate  when  a  given,  preset 
force  is  exceeded.  Independent  left 
and  right  adjustments  have  Infinite  res- 
olution, and  will  accomodate  operators 
with  a  light  or  heavy  touch.  The  unit 
weighs  five  pounds  and  will  nol  move 


from  its  desired  desktop  location 

The  Spirit  is  currently  available  as 
a  hmited-productjon  edition  for  the 
discerning  enthusiast.  Its  uncompro- 
mising quality  is  evident  in  its  polished, 
solid  brass  construction.  Each  key  is 
individually  serialized  and  can  be  fur- 
ther customized  to  a  user's  prefer- 
ences: engraving  of  an  individual's 
name  or  call  tetters  is  available; 
chrome  or  gold  plating  are  optional. 
Detachable  cabling  accomodates  a 
wide  variety  of  keyers.  Prices  start  at 
$3BQ.  For  more  information,  contact 
CAL-AV  Labs.  inc..  S15-B  Westchester 
Drive,  Campbell  CA  95008;  (408)  389- 
1000,  Or  circle  Reader  Service  No. 
203. 


LARSEN  ANTENNAS 

La r sen  Electronics*  new  KG  1290 
is  the  first  on- glass  antenna  for  am* 
ateur  application  on  the  1290  MHz 
band.  Engineered  for  ham  use  in 
North  America  and  Japan,  the  unll 
covers  the  bandwidth  from  1235  to 
1432  MHz  with  a  VSWR  reading  be* 
low  1.5  to  1,  Using  a  collinear  de- 
sign featuring  a  1/2  wave  over  1/4 
wave,  the  antenna  produces  3  dBd 
gain.  Exceptional  performance 
stems  from  the  patented  Kuigiass 
design  that  places  the  radiating  an- 
tenna circuitry  in  the  Outside  coupler 
(not  inside  the  vehide)  to  maximize 
efficiency.  Model  KG  1290  also  fea- 
tures a  Kuirod  copper-plated  whip 
which  lets  transmit  power  become 
signal,  not  heat  resistance. 

The  suggested  retail  price  is 
$59.95.  For  more  information,  con- 
tact Larsen  Antennas,  Larsen  Elec- 
tronics, tnc,  36 tt  fV.E.  112th  Av* 
enue>  RO>  Box  1799.  Vancouver 
WA  98668;  (206)  944-7551,  Fax: 
(206)  944-7556,  Or  circle  Reader 
Service  No.  202. 


p 


•  *  a  •  •> 


OAK  HILLS  RESEARCH 


The  QRP  Spirit  Transceiver  from 
Oak  Hills  Research  is  a  single  band 
kit  offered  for  80.  40.  30,  20  or  15  me- 
ters. It  includes  an  iambic  keyer  using 
the  latest  Curtis  Keyer  Chip 
8044ABM,  a  Superhet  receiver  design 
with  a  diode  ring  mixer  and  an  RF 
preamp,  a  4-pole  crystal  ladder  filter 
followed  by  an  on-board  audio  filler. 


and  a  swi tenable  HP  AGO  circuit  with 
manual  RF  gain  control,  tt  also  offers 
2  waits  of  audio  output  with  an  exter- 
nal speaker  jack.  VFO  tuning  with  an 
S;1  vernier  dial  covering  100  kHz  and 
RIT,  and  a  sine  wave  oscillator  with 
frequency  and  level  controls.  The  kit 
measures  4"  a  6-1/4"  x  6-7/8"  and 
weighs  47  oz. 


This  kit  comes  complete  including 
the  cabinet,  all  components  and  in- 
structions. Alt  coils  are  pre -wound. 
The  pnee  is  $198.95*  For  more  infor- 
matron,  contact  Oak  Hiits  Research. 
20879  Madison  St.,  Big  Rapids  Ml 
49307;  (616)  796-0920,  (800)  842- 
3748,  Fax:  (616)  796-6633.  Or  circle 
Reader  Service  No.  206. 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW"  Model  83000A,  designed 
to  measure  both  FWD/RFL  power  in  CW  ^ 

and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se- 
lection of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
looking  at  So  go  ahead,  take  a 
"PEAK",  you'll  like  "WATT11  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network, 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland,  Ohio  44135 
216-267-2233 
1-000-COAXIAL 
Fax:216-267-3142 

Service  and  Dependability.  .  .a  Part  of  Every  Product 
See  us  at  Dayton  -  Booths  401  &  402 


XornerBeam'J 


> 


SWR  <  1,2:1  across  use  band 

Gam  of  a  15  ft  Yags 

No  dimension  over  7  it 

40  dB  From-io  Back  Ratio 

60*  Half -power  Beamwioih 

Mounts  directly  to  mast 

Vertical  or  Horizontal  Polarization 

2meiers  $145,  220  MRt  Si  45.  70  cm  £1 


AntennosWesi 
\J3ox  50062  Provo  UT  84GQ5 


5>  Dual  146/440*  I  f>S 


Weighs  only  10  lbs.  Add  £1 J  Shipping  &  I  [mulling.    Into  $1 


Order  HolLinc 
801  373  8425 
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SCARED  OF  THE  CODE? 


IT'S  A  SNAP  miH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS-AND  BEYOND 

Morse  Code  teaching  software  from  GGTE  is  the 
moat  popular  in  I  ho  world — and  tor  good  reason. 
You  11  learn  quickest  with  the  most  modern  teaching 
methods— including  Ferns  worth  or  standard  code, 
on-screen  flashcardi.  random  characters,  words  and 
bfllions  of  conversations  guaranteed  to  contain  every 
required  character  every  time — in  1 2  easy  lessons 

3ns Bk  through  bothersome  plateau*  In  one  tenth  of 
a  word  per  minute  steps  Orr  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al drills. 

Gel  the  software  the  ARRL  sells  and  usee  lo  create 
their  practice  and  test  tapes.  Morse  Tutor  Advanced 
Edition  Is  approved  for  VE  exams  at  all  levels.  Morse 
Tutor  Is  great— Morse  Tutor  Advanced  Edition  is  even 
better— and  it's  in  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (including  laptops). 

Available  at  dealers,  thru  OSfor  73  or  send  S29.95 

*  S3  5&H  (CA  residents  add  7.7544  lax )  to: 

GGTE.  P.O.  Box  3405,  Dept.  MS, 

Newport  Beach,  CA  92659 

Specify  5  %  or  3Vi  inch  disk 

(price  includes  1  year  of  free  upgrades) 


J   1U> 
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Barter  &  buy 


Turn  your  old  ham  and  computer  gear  into  cash  now>  Sure,  you  can  wail  for  a  hamfast 
to  try  and  dump  it,  but  you  know  you'll  get  a  fer  mora  realistic  prce  if  you  have  it  out  where 
100,000  active  ham  potential  buyers  can  see  it  than  the  few  hundred  local  hams  who  come 
by  a  Ilea  market  table.  Check  your  attic,  garage,  cellar  and  doset  shelves  and  get  cash  for 
your  ham  and  computer  gear  before  if  s  loo  old  to  sell.  You  know  you're  not  going  to  use  it 
again,  so  why  leave  it  for  your  wdow  to  throw  out?  That  stuff  isn't  getting  any  younger! 

The  73  Flea  Market  Barter  n"  Bi^  costs  you  peanuts  (almost)— comes  to  35  cents  a 
word  For  individual  (ixtncommerctai)  ads  and  Si  00  a  word  tor  commercial  ads  Don!  ptan 
on  telling  a  long  story.  Use  abbreviations .  cram  it  in.  But  be  honest  There  are  plenty  of 
hams  who  love  to  fbt  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  can.  address  and  phone  number,  include 
a  check  or  your  credit  card  number  and  expiration.  If  you're  placing  a  commercial  ad. 
include  an  additional  phone  number,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months  before 
the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low.  If  you  don't 
get  many  catls,  too  high. 

So  get  busy.  Blow  the  dust  off,  check  everything  out,  make  sure  it  still  works  right 
and  maybe  you  can  help  make  a  ham  sure  it  -stilt  works  right  and  maybe  you  can  help 
make  a  ham  newcomer  or  retired  old  bmer  happy  with  that  rig  you're  not  using  now.  Or  you 
might  get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send  to 
those  interested? 

Send  you?  ads  and  payment  to  the  Barter  *n"  Buy,  Judy  Walker,  70  Rt.  202N,  Peter- 
borough  NH  Q3458  and  get  set  for  the  phone  calls. 


The  deadline  for  the  May  classified 
ad  section  is  March  11,  1993. 

SUPERFAST  MORSE  CODE  SU- 
PEREASY,  Subliminal  cassette.  SID. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  supereasy  technique.  $10* 
Both  $17,  Moneybaek  guarantee.  Free 
catalog:  SASE.  Bahr,  150  Greenfield, 
Bloomingdale  IL  60 108,  BNB221 

WANTED:  YAESU  FTV-250  2M 
TRANSVERTER,  Ken  Kaietta  N9NST. 
1012  Rape  Ave,,  Ft  Wayne  IN  46808. 
(219)426-2633,  BNB250 

FINALLY  HEAR  THOSE  UNREAD- 
ABLE SIGNALS  buried  in  noise,  het- 
rodynes,  tuner-uppers.  The  REVOLU- 
TIONARY JPS  Audio  Filter  N1R-10, 
Digital  Signal  Processing.  DEEP  DIS- 
COUNTED: $329.95  DELIVERED 
continental  U.S,!  (elsewhere  $350).  Al- 
so, NF-60  DSP  Notch  Filter  ELIMI- 
NATES MULTIPLE  NOISE  TONES, 
discounted  at  $139.50  delivered!,  see 
3/92  73  Mag,  REVOLUTIONARY 
WIRE,  "FLEX-WEAVE"  Tm  168 
strand  #14  hybrid  wire  rope,  $36.95  for 
275'  min.  DELIVERED  contUS.  Coax, 
etc..  Catalog:  $1 .00.  Authorized  deal- 
er: DAVIS  RF  Co.,  POB  230  SR, 
Carlisle  MA  01741.  24-HOUR  OR- 
DERS: 1(800*484^*002,  CODE:  1356, 
FAX:  (508)369-1 738.  BNB254 

MOST  complete  and  comprehensive- 
resistor  color  code  identification  chart- 
coil  winding  data  chart-L,  C,  F  noma- 
graph-  capacitor  decipher  chart.  Stop 
mystery  of  componet  identification, 
Post  charts  at  work  bench  for  quick 
component  identification.  Specify  re- 
quired chart,  each  chart  $3.00  all  for 
SI  0.00,  Send  payment  to  TMS  ELEC- 
TRO-DATA INC,  4906  S.E.  Mills. 
Lawton  OK  73501 .  BNB255 

MILITARY  AND  SURPLUS  ELEC- 
TRONICS. Communications,  test 
equipment,  laser  and  radar  Send 


SASE  for  current  list  DOUGLAS  RF 
DEVICES,  PO  Box  246925,  Sacra- 
mento CA  95824.  BNB260 

HARD  TO  FIND  BATTERIES  FOR 
MILITARY  &  ANTIQUE  RADIOS,  See 

us  at  Dayton  under  the  tent.  S  &  G 
ELECTRONIC.  {215)474-7663. 

BNB275 

EXPERIMENT  WITH  STATIC  ELEC- 
TRICITY, VLF  radio  reception  and  VLF 
lightning  detection  with  our  VLF  Sen- 
sor Module.  Model  LA5000  Easy  to 
use  4-pin  device  with  full  instructions. 
Send  $29.95  to  MCCALLIE  MFG. 
CORP.  P,0<  Box  77,  Brownsbom  AL 
35741  -0077.  (205)776-2633.  BNB280 

P1NSt  PATCHES,  JEWELRY.  Custom 
designed.  Free  catalog.  Free  artwork, 

LOGO  MASTERS,  NGWJG,  Box 
3243.  Thousand  Oaks  CA  91359. 
(316)639-6544.  BNB2S5 

COMMODORE  64  REPAIR.  Fast  turn 
around.  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO,  10715  SW 
190th  Street  #9,  Miami  FL  33157. 
(305)238-3327.  BNB295 

COMPLETE  NOVICE  STATION-  Ten- 
tec  Century  22  with  power  supply, 
MFJ  94 1D  antenna  tuner,  56  fool 
W9INN  10-80  meter  d tool e.  immacu- 
late. 5500.00  OBO.  R.  Adham 
KB8KEA,  603  McKee  Rd..  Beaufort 
SC  29902.  (803)521  -4554.      BNB32Q 

KENWOODS     FOR     SALE:     TS- 

940SAT.  $1395.00;  TS-930SAT, 
$995.00;  TS-85QSAT,  $1495,00;  TS- 
440SAT.  $995.00;  TS-83QS 
W/VFO230.  SP230.  $895.00.  ALL 
EQUIPMENT  EXCELLENT-MINT, 
buyer  pays  UPS  shipping.  John 
WW1  Rt  (802)775-6732  H,  (802)775- 
6726  W.  BNB350 

COPPER  WIRE  WEAVE  RF 
GROUND  LEAD.  Woven  wire  tubular 


sleeve.  Three  inch  diameter  (five  inch 
wide  flattened)  radio  frequency  shield 
and/or  ground  lead.  Bright  corrosion 
resistant  copper  wire  weave.  $1.00 
per  foot.  Add  $3.00  shipping/handling 
per  order.  California  buyers  add  7% 
tax.  Send  $3.00  s&h  for  sample.  Satis- 
faction guaranteed.  Russ  N6VVG, 
1 050  Sanpablo  Circle,  Costa  Mesa  CA 
92626.  BNB380 

WANTED:  EXTERNAL  MAC  40M 

DRIVE-Repairable  OK.  (718)729- 
0714.  Answering  machine,      BNB395 

OFFERED  PEANUTS  FOR  YOUR 
TRADE-IN  RIG?  I  pay  cash!  RADIO 
RECYCLERS,  3221  W,  Lincoln  Av* 
enue,  Milwaukee  Wl  53215  (414)383- 
9001.  BNB400 

CALIBRATED  FIELD  STRENGTH 
METER  KIT-See  Jan  92  OST.  Accu- 
rately measure  and  plot  antenna  gain 
pattern,  F/B  ratio  and  sidelobe  attenu- 
ation up  to  40  DB  with  DB  resolution. 
Brochure.  N6YC  KIT  35120  E.  Moran 
Rd.,  Pearl  River  LA  70452.     BNB42G 

QRP     KITS     IN     CANADA!     CW 

Transceiver  kits  for  most  bands,  supe- 
rior quality,  full  warranty.  Exciting  new 
products!  Send  Large  SASE  for  cata- 
log. "CO  RADIO  KITS",  Box  1546, 
Bradford,  Ontario.  L3Z-2B8  CANADA, 
[416)775-9119,  BNB433 

OSL  CARDS-  Look  good  with  (op 
quality  printing.  Choose  standard 
designs  or  fully  customized  cards. 
Request  free  brochure,  samples 
(stamps  appreciated)  from  CM  ESTER 
QSLsP  310  Commercial,  Depl.  A,  Em- 
poria KS  66801.  FAX  (316)342-4705. 

BNB434 

LOW  PRICED  QUALITY  EQUIP- 
MENT. HP608C  Sig.  Gen.  $50.00; 
Fluke  8000A  D.M.M.  $50.00;  G.E 
Mastr-Pro  250W  Base's  39MHZ 
SSO.OOi  100*s  of  Mjcor  Drawer's  prices 
start  as  low  as  $15.00.  Much  more! 
Call  or  fax  for  current  Irst  (909) 
873-1319,  or  write  John  Lansdeil.  424 
E.  Shamrock,  Rialto  CA  92376. 

BNB455 

CLUBS  OR  INDIVIDUAL  MEMBERS: 

BUY  WHOLESALE  WIRE  ANTENNA 
PARTS,  coax,  ladder  line,  JPS  DSP 
AUDIO  and  NOTCH  FILTERS, 
Dacron  rope /FLEX- WE  AVE"  ™  hy- 
brid wire  rope.  Chartered  clubs  of  two 
or  more  members  qualify,  DAVIS  RF 
Co.,  (800)484-4002.  CODE  1356. 

BNB557 

DACRON  ROPE:  WHY  RISK  FAIL- 
URES with  aerial  supports?  Strong, 
high  UV  resistant,  non-stretch  braided 
Dacron.  3/32";  $.D45tft  {260  lb  test); 
3/16"  $.095ffi  (770  lbs);  5/16":  $.145/11 
(1775  lbs),  50  foot  Increments.  Add 
$4,95  shipping/h  (contUS,  Canada 
$7.95).  NOTE:  Add  $1.50  if  spooled. 


Counterweights.  B&W  AI-5  polymer 
(1000  lb)  4*  insulators  DISCOUNTED: 
$  2.49  ea,  Catalog:  DAVIS  RF  CO., 
POB  230-SR.  Carlisle  MA  01741.  24 
HOURS:  (800)484-4002,  CODE  1356. 

BNB562 

RIG  REPAIR  by  20-year  ham.  Fast, 
reasonable.  Skip  Withrow,  5404  S, 
Walden  Street.  Aurora  CO  80015. 
(303)693-0997.  BNB702 

IBM  PC  VIDEO  DIGITIZER  640  BY 
480  RESOLUTION.  256  gray  levels. 
$89.98.  Demo  disk,  $3.  Information, 
$1.  COLORBURST,  Box  3091, 
Nashua  NH  03061.  BNB703 

ROSS1  $$$$  NEW  April  (ONLY); 
ICOM  BPB2  $33.9Qt  47A  $350.00, 
490A  $500,00.  U4AT  $280.00,  04AT 
$250.00;  ARE  ARE-60  $260  QO.  AHE- 
62  $34.00;  MFJ  9040  $135.00.  81 5B 
$52.00,  1724  $14.00;  ALINCO  EDC- 
34  $88.00;  EP-2030  $99,90n  EP-2010 
$89.90;  ALR-22HT  $300.00;  TELEX 
HYGAtN;  HAM-IV  $357.00;  CD-45II 
$240.00;  EX- 14  $400,00;  KENWOOD 
$$  CALL;  YAESU  $$  CALL; 
CUSHCRAFT  220SK  $53.50;  A147-22 
$164.90;  R7  $365.00,  ASM-22  $15.00. 
AST-147  $25.00.  ALL  LIMITED  TIME 
OFFERS.  OVER  9,035  ham-related 
items  in  stock  for  immediate  shipment. 
Mention  ad.  Prices  cash,  FO,B.  Pre- 
ston.  HOURS  TUESDAY- FRIDAY  9:00 
TO  6:00,  9:00-2:00  P.M.  MONDAYS. 
CLOSED  SATURDAY  &  SUNDAY. 
ROSS  DISTRIBUTING  COMPANY,  78 
SOUTM  STATE,  PRESTON  ID  83263. 
(208)852-0830-  BNB707 

GIANT  SOLAR  PANELS  $44.00  EA1 
Excellent  Prices/Solar  Equipment/ 
Accessories*  Free  Information/Send 
Stamped  Envelope,  Catalog  $3.00.  To: 
QUAD  ENERGY,  P.O.  Box  690073. 
Houston  TO  77269.  (713)893-0313. 

BNB715 

SIMPLEX  REPEATERS  $149  001  We 

manufacture  them  ourselves,  QUAD 
ENERGY.  (713)893^0313.       BNB716 

ELECTRON  TUBES:  All  types  and 
sizes.  Transmitting,  receiving,  mi- 
crowave «  ,  ,  Large  inventory  -  same 
day  shipping.  DAILY  ELECTRONICS, 
10914  NE  39th  ST.  Si/ite  B-6,  Vancou- 
ver, WA  98682.  (800)346-6667  or 
(206)896-8856.  BNB71 9 

MINIATURE      POLICE       RADAR 

TRANSMITTER  one  mile  range,  $41 
assembled,  $31.00  kit,  (219)469-1711. 
P.O.  Box  80096,  Fort  Wayne  IN 
46898.  RNB725 

HAM  RADIO  REPAIR— Prompt  ser- 
vice. ROBERT  HALL  ELECTRON- 
tCS,  1660  McKee  Rd.T  Suite  A,  San 
Jose  CA  95116,  (408)729-8200. 

BNB751 

AMATEUR  RADIO  SERVICE:  Com- 
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plete  repair  facility.  15  years  communi- 
cations repair  experience.  Special  ser- 
vice needs?  No  problem.  Give  us  a 
call.  Compassionate  rates.  HAM- 
SERVE,  1720  Grand  Ave.,  Waukegan 
IL  60085.  (706)336-2064  (Dean)  or 
Votcemail  at  (708)580-2034.    BNB760 

THERMOGRAPHED  CARDS!  Raised 
print  OSLs  at  flat  printing  prices.  Sam- 
ples: Phone  (817)461-6443  or  write; 
W5YI  Group,  Box  565101,  Dallas  TX 
75356,  BNB761 

WANTED;  HAM  EQUIPMENT  AND 
OTHER  PROPERTY.  The  Radio  Club 
Of  Junior  High  School  22  NYC.  Inc.  is 
not  only  the  B*g  Apple's  largest  Ham 
club  but  also  the  nations  only  full  lime, 
non-profit,  IRS  approved  501  (c)  (3), 
organization  working  to  get  Ham  Ra- 
dio into  schools  around  m&  country  as 
a  theme  for  teaching  using  our 
EDUCOM- Education  Thru  Communi- 
cation-program. Send  your  radio  to 
school.  Your  donated  amateur  or  relat- 
ed property,  which  will  be  picked  up  or 
shipping  arranged,  means  a  tax  de- 
duction to  the  full  extent  of  the  law  for 
you  as  we  are  an  IRS  501  (c)  (3)  char- 
ity in  our  thirteenth  year  of  service. 
Your  help  will  also  mean  a  whole  new 
world  of  educational  opportunity  for 
children  around  the  country.  Radios 
you  can  write  off,  kids  you  can'!. 
Please,  wriie-phone-or  fax  the 

WB2JKJ  "22  Crew"  today:  Tne  RC  Of 
JHS  22,  POB  1052.  New  York  NY 
10002,  Telephone  (516)674^*072  and 
FAX  (516)674-9600.  Young  people, 
nationwide,  can  get  high  en  Ham  Ra- 
dio with  your  help.  Meet  us  on  the 
WB2JKJ  CLASSROOM  NET:  7.238 
MHz.  120tM330  UTC  and  21.395 
MHz.  1400-2000  daily,  and  also  at  the 
Dayton  Hamvention.  BNB762 

SOLAR  POWERED  HAMS!  The 
Sunswitch  is  a  charge  controller  to 
protect  your  batteries  from  over 
charge.  Power  MOSFETs  are  used,  no 
relays!  Assembled  tuned  and  tested 
$3995  plus  $2.50  shipping,  SUN- 
LIGHT ENERGY  SYSTEMS,  2225 
Mayflower  NW,  Massillon  OH  44647, 

BNB774 

MILITARY  MONITORING  ANTEN- 
NAS: broadband  VHF/UHF  dtscones, 
biconicals,  satcom  types.  30-I000mcp 
shipboard  construction,  N'  connec- 
tors, satcom  preamps,  antenna  multi- 
couplers,  cables,  accessories. 
(419)7*6-2249,  BNB813 

FREE  SHAREWARE  AND  HAM  CAT- 
ALOG lor  IBM  or  CoCo,  Morse  code 
Computer  Interfaces,  $49.95.  DY- 
NAMIC ELECTRONICS,  BOX  896, 
Hartselle  AL  35640.  (205)773*2758. 
FAX-773-7295.  BNB815 

SENSATIONAL  NEW  WAY  TO 
LEARN  CODE-Do  Aerobics,  Sing, 
Jog.  or  Drive  while  learning  code! 
Now  the  secret  is  yours!  Order  THE 
RHYTHM  OF  THE  CODE-Morse  code 
music  cassette  today]  $9.95  ppd 
KAWA  RECORDS  P.O.  Box  319-S, 
Weymouth.  MA  02188.  BNB824 


SEiZED  GOODS,  radios,  stereos, 
computers,  and  more  by  the  FBI,  lRSf 
DEA.  Available  in  your  area  now. 
Call  (800H36-4363  exi.  C-6223. 

BNR826 

WANTED  TO  TRADE:  working  Icom 
IC-2AT,  Heathkit  10W  amplifier,  mobile 
and  portable  5/6  antennas  for  working 
Icom  IC-3AT  Rolf  Spies  N9BRL,  8502 
North  Oketo.  Niles  IL  60714-2006. 

BNB830 

DIGITAL  SWR  and  POWER  METER, 

Assemble,  Kit,  or  Plans,  with  Alarm 
and  Set  Points. FREE  information. 
RUPP  ELECTRONICS,  5403  West^ 
breeze,  Fort  Wayne  IN  46804. 
(219)432-3049.  BNB831 

R-390-A  SERVICE:  module  repair  to 
complete  remanufacture,  cosmetic 
restoration.  20  years  experience,  ex* 
pert  service,  1-week  turnaround*  Very 
reasonable,  any  condition  accepted, 
(419)726-2249,  BNB834 

FCC  COMMERCIAL  LICENSE 
PREPARATION  RADIOTELEPHONE- 
RADIOTELEGRAPH.  Latest  home 
study  fast  easy  audio  video, FREE 
details  WPT  PUBLICATIONS 
[800)800-7588.  BNB840 

PRINTED  CIRCUIT  BOARDS  etched, 
drilled,  tin-plated.  Single  sided 
S1.25feq.  inch.  No  setup  charge.  Send 
negative  or  artwork  ($10.00  for  nega- 
tive). We  can  generate  artwork  from 
your  schematic.  CHELCO  ELEC- 
TRONICS, 61  Water  SL  Mayville  NY 
1 4757.  (800)388-8521  ■  BNB842 

NEVER  BEFORE!  20,000  shareware 
programs  on  three  CD-ROM  discs, 
$69  plus  $5  shipping.  Including  many 
useful  ham  programs,  Amazing  valuel 
Dealers  wanted!  Crosley,  Box  276G, 
Alburg  VT  05440,  (514)739-9328, 

BNB871 

ARROW  ANTENNA  2M  Portable 
Beam  converts  from  walking  stick  to  4 
element  beam  in  (ess  then  2  minutes. 
High  oaia  wide  bandwidth,  low  SWR. 
Weighs  only  1.3  LB.  $65.00.  &  $7.00 
S&H.  Al  Lowe  N0IMW.  (303)663-5485. 
ARROW  ANTENNA  will  see  you  at 
Dayton.  BNB872 

FREE  Ham  BBS.  (317)742-2214. 

BNB899 

AMATEUR   RADIO   REPAIR!!    all 

makes  &  models  average  labor  per 
unit,  $96.00,  W7HBF,  DAN  RUPE, 
1302  S.  Uplands  Dr,F  Camano  WA 
98292.  (206)387*3558,  BNB9O0 

R-390-A  SQUELCH  MODIFICATION: 

small  external  add-on  module,  super 
sensitive,  works  great  on  AM  and 
SSB,  15  minute  installation,  instruc- 
tions included.  $25.00,  (419)726-2249. 

BNB906 

WANTED:  BUY  &  SELL  Ait  types  Of 
Electron  Tubes.  Call  toll  free  (800)421- 
9397  or  (612)429-9397.  CAN  ELEC- 


TRONICS, Harold  Bramsiedt,  6104 
Egg  Lake  Road,  Hugo  MN  55038. 

BNB915 

COMMODORE  64  HAM 

PROGRAMS-8  disk  sides  over  200 
Ham  programs  $16. 95./$. 29  stamp 
gets  unusual  software  catalog  of  Utili- 
ties, Games.  Adult  and  British  Disks. 
HOME-SPUN  SOFTWARE,  Box 
1064-BB,  Estero  FL  33928,     BNB91 7 

ACS  NU0B  BBSt  Free  access,  over 
16,000  programs.  (316)251-2761. 

BNB923 
WANTED  TO  BUY-  Shure  520SL, 
Astatic  JT  30,  Turner  BD  or  any  other 
unusual  high  impedance  m Aerophones . 
Write  Don  Collins,  836  Cleveland  St., 
BeloitWI  53511,  BNB924 

NATIONAL  SWAP  CALENDAR  Gives 
dates,  limes,  and  contacts  for  ham  ra- 
dio and  electronic  swap  meets  alt  over 
the  U.S.  Published  monthly  $7.50/yr. 
List  your  event  free.  Sample  copy  $1 . 
DOUGLAS  PUBLISHING,  PO  Box 
246925.  Sacramento  CA  95824. 

BNB925 

INEXPENSIVE  HAM  RADIO  EQUIP- 
MENT. Send  postage  stamp  for  list 
Jim  Brady  WA4DSO,  3037  Audrey 
DR.,  Gastonia  NC  28054.       BNB927 

USED  AND  NEW  AMATEUR  RADIO. 

SWL,  AND  SCANNERS.  We  buy,  sell, 
consign  and  trade  used  equipment. 
Thirty  day  warranty.  Western  Pennsyi- 
vanias'  newest  Amateur  Radio  suppli- 
er FOR  HAMS  ONLY,  (412)625-9450. 
Robb  KE3EE.  BNB929 

RADIO  REPAIR  Amateur  and  com- 
mercial professional  work.  Fred  Fisher 
WF9G,  6866  W.  River  Rd.,  South 
Whitley  IN  46787.  (219)723-4435, 

BNB930 

SUPER  ORP  CW  TRANSMFTTERS- 

air  ready!  Best  global  value/lowest 
cost.  Fixed,  portable,  beacon,  balloon, 
hunts.  RYAN  COMMUNICATIONS. 
111-E  Camelot  Rd..  Portersvtlle  PA 
16051.  USA.  (412)368-3859,  See  dis- 
play ad,  this  issue,  BNB933 

FOR  SALE:  73  Magazine  1977  to 
1992;  CQ  Magazine  1977  to  1990; 
Ham  Radio  1974  to  1985;  GST  Maga- 
zine 1977  to  1983;  Byte  Magazine 
1980  to  1988.  For  details  and 
prices,  write  or  call;  Paul  Acklin,  4806 
Woodlawn  Drive.  Landover  Hills 
MD  20784-1476.  Tele;  (301)772-2226, 

BNB945 

TRANSCEIVER  BANDPASS  FIL- 
TERS: Singfeband  $31.50,  Mulliband 
remote  switched  Si  50.  Free  Infor- 
mation. DUNESTAR,  Box  37r  St. 

Helens  OR  97051.  (503)397-2918, 

BNB955 

SOLID  ALUMINUM  ENCLOSURES: 

1/8  inch  wall,  heavy  duly.  Prices  start 
under  $6.  Free  information,  DUNES* 
TARt  Box  37,  St.  Helens  OR  97051. 
(503)397-2918.  BNB956 


FREE  HAM  RADIO  GOSPEL 
TRACKS.  SASE.  N3FTT,  5133 
Gramercy,  Clifton  Heighis  PA  19018. 

BNB960 

PRINTED  ClRCUfT  BOARDS  for  pro- 
jects in  73,  Ham  Radio,  QST,  ARRL 
Handbook.  List  SASE.  FAR  CIR- 
CUITS, 18N640  Field  Ct..  Dundee  IL 
60116.  BNB966 

WEATHER  INSTRUMENTS  Digital 
and  Traditional.  Call  for  catalog.  THE 
WEATHER  STATION,  (800)666-7014. 

BNB967 

AZDEN  SERVICE  by  former  factory 
technician.  SOUTHERN  TECHNOLO- 
GIES AMATEUR  RADIO,  INC.  10715 
SW  190  St.  #9.  Miami  FL  33157. 
(305)238-3327.  BNB979 

SURPLUS  Huge  quantities.  Lowest 
prices  in  America!  Dealers  wanted. 
Catalogs  S3  SURPLUS  TRADERS, 
Box  276A,  Alburg  VT  05440.  BNB985 

486SX  COMPUTER  FOR  HAMS!  PC 

compatible  computer  already  loaded 
for  the  ham  station,  windows  3.1, 
packet,  MUF,  Utilities,  and  logging  pro- 
grams already  loaded,  burned  in  and 
ready  to  use  with  your  ham  station, 
For  info  write  or  call;  REEVES  COM- 
PUTING SERVICES,  708  FiagJer  Ln, 
Redondo  Beach  CA  90278.  (310)372- 
0175.  BNBSS6 

I  BUY  ELECTRON  (VACUUM) 
TUBES  Magnetrons,  Klystrons,  Planar 
Triodes,  etc. . . .  Jeremy  Madvin  at  the 
VACUUM  TUBE  EXCHANGE. 
(800)995-TUBE  or  fax  at  (800)995- 
6851.  BNB987 

PICTURE  QSL  CARDS  of  your  shack, 
etc.t  from  your  photo  or  black  ink  art- 
work, 500  $28,00,  1,000  $44.50,  Also 
non*picture  cards.  Custom  printed 
cards,  send  specifications  for  esti- 
mate. Send  2  stamps  for  illustrated  lit- 
erature. Generous  sample  kit  $2.00, 
half  pound  of  samples  $3.00. 
RAUM  S,  RD2,  8617  Orchard  Road, 
Coopersburg,  PA  18036.  Phone/Fax 
(215)679-7238.  BNB988 

CELLULAR    HACKERS    BIBLE- 

$54.45.  Cellular  Programmers  Bible- 
$84.45,  Cable  Hackers  Vldeo-$39.95r 
Satellite  Hackers  Bible-$56,95.  Scan- 
ner Hackers  Bible-$34.45.  TELE- 
CODE,  P.O.  Box  6426-RF,  Yuma  AZ 
85366-6426.  BNB993 

VIDEOCIPHER/SATELLITt/SCAN- 
NER/CABLE/AMATEUR/CELLULAR. 
Repair  Manuals,  Modification  Books  & 
Software.  Ca&log-S3.0O  TELECODE 
P.O.  Box  6426-RF.  Yuma  AZ  85366- 
6426.  BNB994 

ROTOR  PARTS  ROTOR  SERVICE, 
ROTOR  accessories;  Brak-D-Lays, 

Ouik-Connects,  Pre-Set  mods.  NEW 
models  tor  sale.  Free  catalog. 
C.A.T.S,,  7368  SR  105,  Pembervide 
OH  43450.  BNB996 
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Uncle  Wayne's  Bookshelf 


REFERENCE 


20N101  Every  (ley  Electronics  Data  Book  by  Mike  Ttrntey  HA  A 
basic  electronic  "recipe"  book  using  commonly  available  components. 
S18.U0 

2QN1G2  Practical  Digital  Electronics  Handbook  by  Mitt  Too- 
Icy  BA  Contain*  nine  digital  test  gear  projects.  Digital  circuit!!,  lo^ic 
bistable*  and  tuners,  microprocessors,  memory  and  uiput/ouipui 
S1450 


20 N 103  Electronic  Power  Supply  Handbook  by  ion  R.  Siviatr 
Coven  many  typo  of  supplies — h-iEicnci,  limpic  AC  supplies,  switch 
mode  supplies  and  snvertcrs.  5 16-15 

20N104  Electronic  Test  Equipment  Handbook  by  Sieve  Mmey 
A  guide  id  electronic  test  equipment  Tor  ihe  engineer,  technician*  Mi>- 
dent  and  home  enthusiast,  S  18.00 

20N105  Digital  Logic  Gates  and  Flip-Flops  by  kin  R.  Sinclair  A 
firm  foundation  in  digital  electronics,  Treats  the  topics  of  gates  and 
flip-Hops  thoroughly  and  from  the  beginning.  518.00 

01C80  Master  Handbook  of  1001  Practical  Electronic  Cir- 
cuits Tried  and  proven  solid  state  circuits.  $19,95 

01 P6S  Pirate  Radio  Stations  by  Andrew  Yody  Tuning  in  id  under 
ground  broadcasts,  £12*95 

01  TO!  Transmitter  Hunting  h?  Joseph  Moeft  art  Thomas  Curiee 
Radio  direction  finding  simplified-  SI 9.95 

03RC2  Rtty  Today  by  Dave  Ingram  Modem  guide  »  amateur  ra~ 
dtfetaype.  $a\50 

03S04  Hidden  Signals  on  Satellite  TV  by  Thomas  Harrington 
The  secret  signals  on  ihe  satellites.  Si? .50 

05E01  Basic  Electricity  and  Electronics  The  fundament ttls  or 

electronics,  book  LSI  1.^5 

05EQ2  Basic  Electricity  and  Electronics  The  fundamentals  of 
electronics,  book.  2.  S9.95 

0SE03  First  Book  of  Modem  Electronics  Unique  project*  thai 
are  money  saving.  SI 2.95 

Q9D22  Tile  World  Ham  Net  Directory  by  Miie  Wahmsh  New— 


2nd  edition,  introduces  the  special  interest  ham  radio  networks  and  shows 
you  when  and  where  you  can  tune  them  in  $9.50 

09P33  Pirate  Radio  Directory  by  George  Teller  Where  to  tune  in  on 
lecrei  entertainment  nutions.  S7.95 

10FOS3  1993  International  CaJlbook  The  new  1993  International 
Callbook  lists  5tJUrlU>*  Ikeosed  radio  amateurs  in  the  countries  outskk 
Nonh  America.  It  covers  South  America.  Europe,  Africa.  Asia,  and  die 
Pacific  area  (exclusive  of  Hawaii  and  the  VS.  possessions).  S29.95 

10D093  1993  North  American  CaJIbOOk  The  1993  Nonh  American 
Callbook  fists  the  calls,  names,  and  address  information  for  500,000+  li- 
censed radio  amateurs  in  all  countries  of  North  America.  S29>95 

05H24  Radio  Handbook,  23rd  Ed.  by  William  U  Qrr  WfiSAI  S40 
pages  of  everything  you  wanted  to  know  about  radio  communication. 
$39.95 

02610  Heath  nostalgia  by  Terry  Perdue  KhTP  124  page  illustrated 
history  of  the  Heath  Company.  Includes  many  fond  memories  contributed 
by  longtime  Heath  kit  employees.  $9.50 

10DF92  1992  Callbook  Supplement  An  update  to  die  1992  Interna- 
tional  and  American  callbooks,  SMMM 


12E76  Basic  Electronics  Prepared  by  ihe  Bureau  of  Naval 
Personnel  Covers  the  important  aspects  of  applied  electronics  and 
electronics  communications.  $10.95 

12E41  Second  Level  Basic  Electronics  Prepared  by  the  Bu- 
reau of  Naval  Personnel  Sequel  to  Basic  Electronics,  thorough 
treatment  of  the  more  advanced  levels  of  applied  electronics.  S7*5° 

01 D45  The  Illustrated  Dictionary  of  Electronics,  Stft  Ed  by 
Rafus  P-  Turner  and  Stan  Gibtiaco  An  exhaustive  hsi  of  ibbrc via- 
bons.  and  appendices  packed  with  idwaMk  symbol*  and  conver- 
sion tables.  £26,95 

20N091  ilost-Often-Needed  Radio  Diagrams  and  Servic- 
ing Information,  1925-1936,  Volume  One  compiled  by  Mjt, 
BeitTThm  An  invaluihk:  reference  for  anyone  involved  in  Vintage 
Radio  restoration.  $1 L95 

2GN096  How  To  Read  Schematics  (4th  Ed.)  by  Domid  £ 
Herringion  Written  for  the:  bee  inner  in  electronics,  but  it  also  con- 
tains information  valuable  to  the  hobbyist  and  engineering  techni- 
cian. S  14.95 

20N097  Radio  Operator's  World  Atlas  by  Watt  Hitman. 
WQCP  ThU  is  a  compact  <5n7i.  del  ailed,  and  comprehensive 
world  atlas  designed  to  be  a  constant  desk  top  companion  for  radio 
operators.  SI  7*95 

20NQ9J  Electromagnetic  Man  by  Cyril  Smith  and  Stmm  Best 
Health  and  hazard  in  the  eketneal  envuoornent  $29.95 

20N020  Secrets  of  RF  Circuit  Design  by  Joseph  /«  Can 
Written  in  clear  non-technical  language,  covers  everything  from 
antennas  to  transistors,  SJ9J0 

20 N 107  Ham  Staff  A  comprehensive  buyer's  guide  and  directo- 
ry. $19,95 

20 N 109  73  Magazine  Index  1960-1990  A  complete  index  to 
every  ankle  published  in  7J  Magazine  through  1990.  Book  S 15X10 
IBM  software  (specify  type)  £20.00 

20N110  Product  Reviews  Since  1945  Contains  an  indea  io 
3.400  product  reviews  that  have  appeared  in  QST,  CQ,  MR,  73  and 
FoJam,  Book  512,95  IBM  Software  5.25  510.00 


SHORTWAVE 


0&S57  1993  Passport  to  World  Band  Radio 
by  liuernaitoniii  Brthidcmtwe.  Services.  Lid  You'll 
gel  the  blest  flat  inn  and  time  gridv  $1630 

03S11  Shortwave  Receivers  Past  and 
Present  edited  by1  Fred  J,  Ostermatt  Guide  to 
200+  shortwave  receivers  manufacture!  In  the  last 

30  year?.  The  Bloc  Hook  of  shortwave  radio  value. 
$8.95 

Q7H25  Tne  RTVt  listener  by  Fred  Qstermm 
New  and  expanded-  This  specialized  book  com- 
piles issue*  L  through  25  of  the  RTTY  listener 
Newsletter.  Contains  up-to-date,  hanJ-to-hnd  infor- 
mation on  advanced  RTTY  and  FAX  monitoring 
techniques  and  frequencies^  $1955 

03C09  Shortwave  Clandestine  Confidential 
by  Gerry  L.  Dexter  Coven  all  clandestine  broad- 
c^iirui.  country- hy-country:  tells  frequencies,  oth- 
er unpublished  information:  spy.  insurgents,  free- 
dom fighters j  rebel,  anarchist  radio,  secret  radio. 
$8J0 

03WI221  US  Military  Communications 

(Part  1)  US  Military  communication  channels  on 
shortwave.  Co  vera  frequencies,  background  on 
potm-io-poim  frequencies  for  the  Philippines, 
Japan  and  Korea,  Indian  and  Pacific  Oceans,  and 
mote.  $1195 

03M222  US  Military  Communications 
{Part2)  Covers  US  Coastguard.  NASA,  CAP, 
FAA*  Dcpt.  of  Energy,  Federal  Emergency  Man- 
agement Agency,  Disaster  ComrnunicaitDm.  FCC, 
Dep.  of  Justice.  Prom  14  KC  to  9073  KC  $1195 

03M223  US  Military  Communications 
(Part  3)  Complete*  the  vast  overall  frequency  list 
of  US  Military  services,  from  8993  KC  to  27T944 
KC.  $12.95 

09S42  The  Scanner  Listener's  Handbook 
by  Edward  Smmre  N2BFF  Get  the  most  out  of 
your  scanner  radio.  $  1 4.95 

03S2Q3  Radio  teletype  Press  Broadcasts 
by  Michael  Schaay  Schedules  of  Press  Services  by 
pine.  fhsjuencT,  and  cctmdy  broadcasrinf  in  Eng- 
lish. French.  German.  Spanish,  and  Ponugueie. 
IOJS 


1 1786  Tgne  in  on  Telephone  Calls  n>  Tnm 
Kneitei  K2AES  Formatted  as  a  fnrouency  list  with 
detailed  description  of  each  service  and  its  location 
in  Hl;  speccrum.  $12.!>5 

O3K^05  Guide  to  Radiotelotype  (RTTY)  Sta- 
tions by  J.  Klin^enfms  Updated  book  coven  all 
RTTY  maim  f»m  3MHz<30MHt.  Press,  Mili- 
tary t  Commercial,  Metco.  PTT<.  embassies,  and 
more  512.95 

11  AS  10  Air  Scan  Guide  to  Aeronautical 
Communications  (5th  Ed.)  by  Ton  Kneitei 
tCAES  Most  ciampiehensive  guide  to  monitoring 
US  aeronautical  comnaxikarionv  Cover  all  Cana- 
dian land  airpocu  and  seaplane  hues,  plus  hstinp 
for  Central  America,  the  Caribbean,  Nonh  At- 
lantic.  and  the  Pacific  Terrrtorie*.  $1495 

15A002  Scanner  and  Shortwave  Answer 
Book  by  Bi>b  Grove  Most  frequently  asked  ques- 
tions by  hobbyists.  $13.95 

07A66  Aeronautical  Communications 
Handbook  by  Ruber i  E.  Evans  Exhaustive,  schol- 
arly treatment  of  shortwave  aeronautical  listening, 
519.95 

07R20  A  Radio  Journal  1912  1940  by  Ran 
JRennaMer  WVCRC  Easy  to  read  and  tnformarrve. 
educational  and  enrenamiTic..  A  trip  down  rncrnDry 
lane  to  the  early  Cays  of  radio.  S7.95 

11RF13  The  Top  Secrer  Registry  of  US 
Government  Radio  Frequencies  (7th  Ed*} 
by  Tom  Knritef  K2AES  This  scanner  director}  has 
become  the  standard  reference  source  for  frequen- 
cy and  other  important  information  relating  to  the 
communications  of  federal  agencies,  Si 9,95 

11F52  Ferrairs  Confidential  Frequency 
List,  New  Revised  Edition  compiled  by  Afi. 

Halligey  All  frequencies  from  4  MHi-2KMHz  cov- 
erini!  ship,  embassy,,  areo.  Vormet,  Interpol,  num- 
bers, Air  Force  One/Ftvo*  more,  St9^0 

11SR97  National  Directory  of  Survival 
Radio  frequencies  fry  Tvm  Kneitei  K2AES 
Handy  and  Concise  reference  guide  to  high  interest 
coimnunicatiom  frequencies  required  by  surdval- 


1 1SM  11  Scanner  Modification  Handbook, 
Vol.  1  by  Bill  Creek  provides  straightforward  step- 
by -step  instructions  for  expanding  the  operating 
capabilities  of  VHF  scanners.  $17.95 

1 1EE06  Guide  to  Embassy  Espionage 
Communications  by  Tom  Kneitei  K2AES  Can- 
did and  probing  examination  of  worldwide  em- 
bassy and  {alleged)  espionage  communications 
systems  and  networks.  $10.95 

15093  1993  Shortwave  Directory  {mil  Ed) 
tr  Bob  Grtrve  Extensively  revised,  the  new  1993 
Shortwave  Directory  is  the  consummate  DXer's 
bible  for  the  first  30  MHi  of  radio  spectrum, 
including  up-to-date  and  accurate.  $21.95 

2ON093  Vintage  Radio  1847*1929  by  Morgan 
£r  McMahon  The  authoritative  reference  book  for 
historians  and  collectors.  S&95 

2DISTQ94  A  Flick  of  Ihe  Switch,  1930-1950 
by  Morgan  E.  McMahon  Discover  the  fast-grow- 
ing hobhy  of  radio  collecting.  58.95 

07R26  World  Wide  Aeronautical  Communi- 
cations *jy  Robert  E.  EvOAi  Airciafl/Air  Traffic 
Control,  Aircraft/Company  Operations,  Aviation 
Weather  Broadcasts.  Aeronautical  Flight  Tests, 
World  wide  Military  Air  Force*,  Aero  Search  & 
Rescue,  Aero  Law  Enforcement,  NASA  FUg.ni 
Scppon,  Aero  Terms  &  Abbreviations  and  Aero 
Tactical  Identifiers,  $6M 

11TS9  Scanner  Modification  Handbook 
Vol,  2  by  Bill  Creek  Here  it  is— a  companion  to 
Vol.  I.  In  fact,  Vol.  2  has  a  section  that  provides 
improved  approaches  and  updated  techniques  for 
the  mods  in  Vol.  1 .  There's  1ft  new  exciting  modi- 
fications for  popular  scanners.  SI 7.95 

03R01  World  Press  Services  Frequencies 
(HTTY)  New  5th  Ed  A  compiehensivt  manual 
covering  radkxekrype  news  monnoruig--coKaiu 
all  information — antenna,  recetvine.  terminal 
units,  plus  thiee  extensive  frequency  lists.  SS.95 


SOFTWARE 


04M54  G0TE  Morse  Tutor  From  he£ Inner  to  Ea- 
tra  class  in  eas>-  self-paced  lessons.  Code  speeds  front 
I  lo  over  100  words  per  minute.  Standard  or 
rarnswouh  mode.  Adjustable  tunc  frequency.  Create 
your  o mi  drills  pniLiicc  or  uciiral  exams.  L«inw  eon- 
form  to  FCC  requirement,  fl  1/4"  floppy  for  IBM  PC, 
XT,  AT,  PS/2  or  compatibles.  S19.5Q 

04M55  Advanced  Edition  $29.95 

20N02T  No  Code  Ham  Radio  Education  Pack- 
age Computer  software  package,  includes  computer 
aided  instruction  software  (LBM  compatible},  200 
pace  Ham  Radio  Handbook  S2»J5 

20K022  Ham  Operator  Education  Package 
Computer  software  contains  five  IBM  compatible 
discs  mith  all  questions  for  all  license  ct asses,  plus 
"Morse  Academy"  code  leaching  software  thai  takes 
yew  ham  0-20  wpm  $2&9S 

Lanze  Code  Programs— (AvaioaX*  on  s  i/<*  disk.) 
Inexpensive  complete  study  cuide  code  programs  for 
both  the  C64/I28  Comrnnonrcs  snd  the  IBM  compati- 
ble*. Pragnimfi  include  updated  FCC  questions,  mu'ti- 
plc  choice  answers,  formula  schematic  symbols,  di- 
grams, and  simulated  ( VE)  sample  test. 

IBM  Paror          Commuddre  Pan*  Price 

Novice               TBM0I         COM01  SI  US 

Tech                   [BM02          C0M02  %  14.95 

General               IBMUJ          C0MU3  $\IS5 

Advance             IBM04         COM&i  S19.95 

Extra iSe*  Pool fc [BMW         COM05  &I9J5 

I8MQ6,  COM06  IBM/Commodore  Tech  No 
Code — Lanze  Code  Program  Contains  all  the 
authorized  FCC  questions  and  answers  used  in  testing 
formulas,  schematic  symbols,  diagrams,  and  sample 
test  for  passing,  the  ne»  Technician  No  Code  license. 
$24.95 

IBM97  Amateur  Radio  Part  97  Rules  Includes 
updated,  revised  Commission's  Rules,  September  30. 
1 W  5  1/4"  disk  IBM  torripiirihle  only,  $WS 


VIS  Study  Cards  Compact,  up^to-date  Flash  Cards 
with  Key  Words,  Underlined,  QuiE  on  back.  Formulas 
worked  out.  Schematics  at  your  fin  cert  ips.  Used 
SUCCESSFULLY  by  igo  6  mfil ! 
NOVICE  V1S01  SI  1.95 

TECH  VLS02  10l95 

GENERAL  VIS0J  9JS 

ADNASCm  VIS&4  ISJS 

EXTRA  VtSOS  1445 


-/??s 


ARRL BOOKS 


AAI993  ARRL  1993  Handbook  {69ft  Ed.)  39 
chapter? .  featuring  2.100  tabks.  figure*  ami  duns* 
Comprehensive,  welt  organized  and  zrftvdabie  S21G0 

AR1 086-4  ARRL  Operating  Manual  (4th  Ed.) 
Information  on  how  to  make  Ehe  best  use  «f  your 
st  at  km,  including:  interfacing  home  computers, 
OSCAR,  VHF-UHF.  $17>00 

AR0194  Antenna  Compendium  Vol  1  Male- 
riali  on  verticals,  quwh.  loops;  yagis.  reduced  size 
memos*,  tulum,  Smiih  Quits,  antenna  polanza- 
tion  S  10.00 

AH2545  Antenna  Compendium  Vol.  2  Cor- 
efi  verticals,  yun,  quad*,  nadiiband  and  broad- 
band t  yarns,  antenna  selection,  SI2JQ 

AR2fi36  Companion  Software  for  Antenna 
Compendium  Vol,  2  5  1/4'  MS  DOS  ffoppv. 
SI  (LOO 

AR0488  W1  Ffl's  Antenna  Notebook  Av  Dang 
PtMmv  WJFB  Get  the  best  performance  tun  alun- 
nlnnjsjve  wire  amentias  and  verticals.  Build  tuners 
aiKl  SWK  brida«.  S950 

AR034B  QRP  Notebook  by  DouK  DrMaw 
WIFB  Presents  cwntruciioa  project*  for  ihc  QRP 
opera «.  S930 

AR414!  WIFE'S  Qestgn  Notebook  ft*  Dvug 
DrMtnv  WIFB  Filled  with  Simple  practical  project* 
thai  can  be  built  using  readily  available  compo- 
nent and  common  hand  tools,  $10,00 

AR3200  Antenna  Impedance  Matching  by 
iVitfrcd  N.  Caron  Musi  ccirnpichensivc  hook  writ- 
ten on  usinc.  Smith  Chants  in  solving  impedance 
matching  problems.  SI 5.0(1 

ARCW02  Solid  Slate  Design  Good  ba*v  infor- 
mal ion,  circuit  designs  and  application*:  deacrip- 
riom  of  receivers  transmitter*-  ptr»er  supplier  and 
:cv  equipment.  SI  100 

AR3193  Weather  Satellite  Handbook  (4th 

Ed-)  by  Dr.  Ralph  Taggari  WBSDQT  Expanded 

an  J  revised  to  reject  today's  weafhcr-fan  satellite 

lectin  ology,  V&M 

A R 32 90  Companion  Software  for  Weather 

Satellite  Handbook    5  1/4"  MS  DOS  Floppy. 

$10.00 


AR329T  Now  You're  Talking  I:  Discover  the 
World  Of  Ham  Radio,  twers  everything  you 
need  to  know  to  earn  your  firs  Amateur  Radio  li- 
cense. More  than  a  study  quide,  (his  book  w\\\  help 
you  select  equipment  fur  your  ham  radio  Mation 
and  explain  how  to  sej  it  up — everything  you'll 
need  to  know  io  get  on  the  air!  S  19.00 

AR3292  Your  Introduction  to  Morse  Code: 
Practice  Cassettes  Kit  includes  two  90  minute 
cassctic  i  ape*.  Prepares  you  for  the  5  WPM  Monte 
code  cAam  to  earn  your  Novice  Ikxrae  or  add  high- 
frequency  worldwide  convnunicatiorK  pm  tleect  to 
your  code-nee  Technician  license.  SI 0.00 

AR0437  ARRL  Repealer  Directory  1992- 
1403  19.0U0+ listngi  with  di^ipcaten.  hand  plan*. 
CTCSS  tPUTM))  tone  chart*  frequency  coordina- 
ior*,  ARRL  special  service  clubs,  and  beacon  list- 
ings from  14  MHz  to  2401 1 1.  $6.00 

AH  1033  The  DXCC  Companion  by  Jim  Kear- 
man  KRIS  Spelts  out  in  simple,  straig  hi  forward 
terms  what  you  need  to  be  a  successful  DXer.  $6.00 

AR1250  Log  Book-  Spiral  S3L5P 

ARA341  Interference  Handbook  RFI  start's 
experience  in  ii>Uin£  interference  prqblcrns- 
$1100 

AR2137  ARRL  Data  Boo*  Valuable  aid  to  the 
RF  design  engineer,  technician,  radio  amateur,  and 

experimenter.  £12.00 

AR2960  Transmission  Line  Transformers 
(2nd  Ed.)  hy  Dr.  Jerry  Sevfck  W2FMI  Practical 
designs  and  specific  information  on  construction 
techniques  and  sources  of  material.  320.00 

AR0410  Yagi  Antenna  Design  A  Nam  Radio 
scries  polished  and  expanded  by  Dr.  Law  son. 

SUM 

AR217T  Hints  and  KinkS  Ideas  Tor  setting  up 
your  fear  for  comfortable,  efTicieni  operation. 

f/M 

AH 31  GO  QRP  Classics  Compilation  of  ARRL 
publications  on  building  receivers .  trans mitten, 
transceivers,  accessories.  $12.00 


ANTENNAS 


01A70  Practical  Antenna  Handbook 
by  Joseph  J.  Corf  Design,  build,  modify,  and  in- 
stall your  own  antenna*.  52 130 

10A345  Beam  Antenna  Handbook 
by  Wiltiam  Orr  and  Stuart  Cowan  Everything  you 
need  to  know  about  beam  design,  coniiructnvi.  and 
operation.  SI  L95 


UHF/VHF/PACKET; 

09VH  The  Basic  Guide  to  VHFAJHF  Hani 
Radio  by  Edward  M.  Noil  Provides  a  ftr%t  rate  tn- 
troduclion  to  the  2,6  and  1.25  meter  bands  as  well 
m  2X  33,  and  70cm.  %M 

SON Oi  9  U.S.  Repeater  Mapbook  by  William 
Smith  NbMQS  The  Guide  for  traveling  radio  ama- 


20N10S  The  Easy  Wire  Antenna  Handbook 
hy  Dave  Ingram  K4TWJ.  Gives  you  all  of  the 
needed  dimensions  far  a  full  range  of  easy  to  build 
and  erect  "sky  wires/"  $&50 


03RQ2  RTTY  Today  fry  Daw  Ingram  K4TWJ 
Most  comprehensive  RTTY  guide  ever  published. 

01P22-2  The  Racket  Radio  Handbook  (2nd 
Ed*)  bv  Jonathan  L.  Mayo  KR3T*",..iht  definiiive 
tu  hIc  io  amateur  packci  operation. n — Gwyn  Rccdv 
VY I  BIX  Only  S 15410 


?OKS  FOR  BEGINNERS 


,  ^~z  Digital  Novice  by  Jim  Grubtts  Cleared  to 
moke  you  a  more  know  lettable  participant,  $SJ0 

01AS7  Shortwave  Listener's  Antenna 
Handbook  Primer  antenna  theory.  SU.9S 

05C25  Basic  A.C.  Circuits  A  ^tcp-by-siep  ap- 
proach for  the  beginntnji  student.  S2-L50 

05E51  One  Evenings  Electronic  Projects 
Eaiy  me^nesisJve  one  cvenmg  projects.  S8.95 

20N018  Technician  Class  License  Manual: 
New  No-Code  fry  Gordon  West  This  book  covers 
e^enthin^  you  need  to  become  a  Technician  Class 
Ham.  Etery  question  and  answer  en  the  examina- 
tions i$  found  in  this  one  boot.  FCC  Furm  610  ap- 
plication. S9.95 

20N092  The  Wonderful  World  of  Ham 
Radio  fry  Richard  Sknimk.  KB4LCS  Simple,  clear, 
and  fun.  Introduces  young  people  to  amateur  radio. 

trji 


20N100  Electronics  Build  and  Learn  (2nd 
Ed*)  fry  ftA  Pen/old  Combines  theory  and  practice 
so  that  you  can  "karri  by  doing,"  $12.50 

2 ON 099  Digital  Electronics  Projects  for 
Beginners  by  Owt/t  Bishop  Contains  12  digital 
electronics  projects  suitable  for  ihe  beginner  to 
build  with  Ok  minimum  of  equipment.  SI  2-50 

AR2073  Novice  Antenna  Notebook  A  begin- 
ners guide  to  easy  and  effective  antennas  and 
tuners  you  can  build.  3H_$0 

AR2B71  WTFtVt  Help  tor  New  Hams 
fry  Dou/t  DtMaw  WIFB  Complete  for  ine  new- 
comer. Put  together  a  station  and  get  on  Ihe  air. 
$10,00 

AR22S6  First  Steps  In  Radio  by  Dang  DrMaw 
WIFB  Series  of  Q5T  ink  tea.  £5.00 


AHRL  License  Manuals    ( 
lion  pooh  *ith  answea. 

AH2375  Technician  Class 
AR2383  General  Class 
AR0166  Advanced  Class 
AR2391  Extra  Class 


ae  FCC  pues- 

S600 
S6.00 
5600 

saoo 


saielliles,  the  use  of  digital  modtsP  tracking  ■ 
"*■  RL'DAK.  microcomputer,  md  mmel  S5.0O 


AR31S5  The  Satellite  Experimenter's  Hand* 
book,  (2nd  Ed.)  fry  Mat  tin  bavidpff  K2VBC  Ex- 
panded and  tevised.  Focusing  on  satellites  buili  by 
and  for  the  international  radio  amatew  comnwim. 

AR2456  FCC  Ride  Book  (fltti  Ed.)  a  mm  for 
eveiy  active  radio  amateuf .  S9.OT 

AR203O  Your  Gateway  to  Packet  Radio 
(2nd  Ed.)  Tells  everything  you  need  to  knnw 
about  this  popular  new  mode.  $12.CH> 

AR2103  Satellite  Anthology  The  latest  infor- 
mation m  OSCARs  9  through  1 3  as  well  as  die  RS 


AR2638  Space  Almanac  fry  Anthtmy  R.  Curtis 
KSKXK  Recent  news  fruni  apace,  S20.00 

AR20B3  Complete  DX'er  (2nd  Ed.)  fry  Bob 
Locker  W9KNI  Learn  how  to  hunt  DX  and  obtain 
hard-logct  QSL  cards.  $12,00 

AR2065  AflRL  Amenna  Book 
The  new  \bih  Edition  fepresents  the  bes  and  most 
highly  regarded  informaiion  on  amenna  fundamen- 
tals, tran^nuvv.ion  Imes,  design,  and  construction  of 
wire  antennas,  S20.00 

A R 3293  Morse  Code:  The  Essential  Lan- 
guage 

fry  L.  Peier  Carmn  Jr.  WJDKV  Expanded  and  re- 
vised in  Us  2nd  edition.  How  (o  handle  distress 
calls  hcanj  not  only  on  the  lunibands-  but  on  mar- 
iiirne  and  aircraft  frequencies,  16.0X1 


CODE  TAPES 


73T05 "Genesis''   $595 
5  *eo* — This  begiruimg  upe.  takes  you  through 
the  2e  letters,  10  number*,  and  necessary  punc- 
tuation, compkte  with  practice  every  step  of  the 
way. 

73T06  The  Stlckter"  S5M 
6+  Hrpm— This  is  the  practice  (ape  for  those  who  sur- 
vived the  S  worn  tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses,  ft  is  comprised  of 
one  solid  hour  of  code.  Oiaradrfs  arc  set  at  13  wpm 
and  spaced  ■  5  wpon. 


73T13  "Back  Breaker"   S5.95 

13+  wpn — Code  groups  agatn.  at  a  brisk  13+ 

wpm  so  jou'll  be  really  at  case  when  you  sit  down 

in  front  of  a  steety-eyed  volunteer  examiner  who 

starts  sending  you  plain  language  code  at  only  IS 

per, 

73T20  "Courageous"  $5.95 
20+  wpm  Congratulation^  Okay,  the  challenge  of 
code  is  whai's  gotten  you  ihi*  far,  so  don't  quii 
now.  Go  for  the  rxtra  class  license.  We  send  the 
code  faster  thin  20  per. 


NEW  STUFF 


5SB756  Warning f  The  Electricity  Around 
You  May  Be  Hazardous  To  Your  Health  fry 
Ellen  Su#arman  An  mv  a  Enable  guide  to  the  risks  of 
electromagnetic  fields  and  steps  you  can  rake  to 
protect  yourself  and  your  family,  £1 1.00 


Wayne's  Book  HWe  The  People"  Declare 
War!  On  Our  Lousy  Government  by  Wayne 
Green  A  "must  read"  for  every  American  tax- 
payer. Solutions  to  every  problem  facing  our 
government  today.  $12,95 
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SHIPPING 

TOTAL 
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Uncle  Wayne's  Bookshelf  Order  Form 

You  may  order  by  mail,  telephone,  or  fax.  AU  payments  are  to  be  in 
US  funds.  Allow  3  weeks  for  delivery. 

i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
i 
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U.S.  orders  shipped  UPS,  (Alaska  &  Hawaii  shipped  via  mail.) 
Airmail  to  Canada  and  all  overseas  orders  FOB  Peterborough,  NH. 
Make  checks  payable  to  "Uncle  Wayne's  Bookshelf.' 


Name 
Street 

City  _ 


State  . 


Zip 


TOTAL  $  

□  AE        3  MC 
Card  # 


□  VISA 


□Check/Money  Order 


Expiration  Date 


Telephone:  (603)  924-4196     (800)  234-8458 

FAX:  (603)  924-8613 
Mail:  Uncle  Wayners  Bookshelf,  70  Route  202W, 


Peterborough,  NH  03458 


UWD493 


Random  output 

David  Cassidy  N1GPH 


is  This  Frequency  In  Use? 

Is  it  me,  or  are  people  getting 
stupid?  Allow  me  to  relate  to  you 
what  I  experienced  las!  weekend. 
The  names  and  call  signs  have  been 
changed  to  protect  the  moronic, 

I  had  been  involved  in  a  net  on 
7,283  MHz  for  close  to  an  hour.  It 
was  a  cold,  gray  Saturday  morning, 
and  J  was  enjoying  the  net  and  a  sec- 
ond cup  of  coffee.  We  had  checknns 
from  locations  as  far  apart  as  Col- 
orado, Georgia  and  Nova  Scotia.  Net 
control  was  located  in  Milwaukee, 
and  he  was  running  slightly  more 
than  900  watts.  Conditions  on  40  me- 
ters were  excellent  and  the  band  was 
packed, 

A  Wl  station  came  on  our  exact 
frequency,  and  without  a  word  of 
warning  started  calling  a  W2  station. 
His  signal  was  S-9  +20  and  just 
about  wiped  out  the  entire  Northeast 
part  of  the  country.  I  informed  him 
thai  the  frequency  was  in  use.  and 
asked  him  kindly  to  move.  He  never 
acknowledged  that  he  heard  me 
(knowing  his  location  and  my  anten- 
na's performance,  I  am  100%  certain 
that  he  did). 

After  a  minute  or  two.  he  made  the 
same  call  and  I  again  asked  him  to 
move.  Again,  no  reply.  Two  or  three 
minutes  later  the  same  scenario,  By 
this  time,  stations  in  New  York  and 
Nova  Scotia  had  also  asked  the  W1 
to  move,  They  were  met  with  the 
same  results  I  had  achieved— 
silence. 

Another  five  minutes  passed  with- 
out a  call  Bight  at  the  top  of  the  hour, 
the  Wf  came  on  and  started  informal 
ly  calling  a  net  ("Anybody  from  the 
XYZ  net  on  frequency?").  The  W2 
station  he  had  originally  called  came 
back  to  him  and  they  started  an  infor- 
mal chat.  At  the  first  available  break 
in  their  seemingly  endless  discussion 
about  their  signal  strengths,  I  keyed 
up  and  again  informed  them  that  the 
frequency  was  in  use  by  another  net, 
and  would  they  please  move  off  fre- 
quency. 

Now,  here  comes  the  really  incred- 
ible pad. 

Wl  i  DkS  you  hear  that? 

W2:  Yup,  I  heard  something.  I 
think  he  said  there  was  another  net 
on  ihis  frequency* 

Wl :  Yeah,  that's  what  I  heard. 

W2:  if  we  move  frequencies,  the 
net  will  never  find  us.  This  is  our  fre- 
quency. We've  been  here  for  years. 
They  must  be  a  new  net  (the  net  I 
was  checked  Into  has  been  operating 
for  many  years  at  the  same  time  and 
frequency,  though  I  can't  fathom  what 
that  has  to  do  with  anything). 

Wl:  So,  how's  my  signal  now?  I 
|ust  changed  over  to  the  other  an* 
tenna. 


The  two  stations,  after  acknowl- 
edging that  they  had  heard  me  and 
that  they  were  aware  that  another 
QSO  was  in  progress  on  the  frequen- 
cy, continued  their  conversation  as  if 
nothing  had  happened,  t  couldn't  be- 
lieve it!  I  again  asked  them  lo  move, 
and  again  they  acknowledged  that 
they  heard  me — with  the  same  re- 
sults. I  heard  net  control  call  me  tor 
my  next  transmission,  hut  was  wiped 
off  of  the  net  by  these  two  lids.  They 
finafly  said,  "let's  move  up  500  hertz, 
to  give  them  a  little  room."  Can  you 
believe  it?  These  weren't  a  couple  of 
newcomers.  Judging  from  their  call- 
signs,  these  two  lids  had  each  been 
hams  tor  over  25  years,  and  yet  they 
thought  that  moving  300  hertz  would 
do  anything?  Did  these  guys  know 
the  first  thing  about  radio? 

Every  area  of  human  endeavor 
has  a  set  of  fundamental  rules, 
guidelines  or  mutual  agreements.  All 
participants  in  the  activity  have 
agreed  to  abide  by  these  rules.  When 
you  drive  an  automobile,  you  agree 
to  be  sober  and  to  obey  certain  traffic 
signals,  tn  this  country,  you  agree  to 
drive  on  the  right  side  of  the  road, 
One  of  the  fundamental  agreements 
that  we  amateurs  make  with  each 
other  is  that  we  will  ask  if  a  frequency 
is  in  use  before  transmitting.  We  have 
also  agreed  that  no  station  or  group 
of  stations  can  lay  claim  to  a  particu- 
lar frequency,  This  means  that  there 
will  often  be  conflicts.  When  propaga- 
tion on  a  particular  band  shifts,  two 
QSOs  could  end  up  on  the  same  fre- 
quency. Mature  adults  should  be  able 
to  quickly  comprehend  what  Is  hap- 
pening, and  resolve  the  dilemma  by 
one  of  the  parties  offering  to  find  an- 
other frequency  (it's  amazing  how  of- 
ten I've  heard  30-minute  name-calling 
sessions  as  a  result  of  shifting  band 
conditions).  When  it's  time  for  your 
net  to  start,  and  the  frequency  you've 
met  on  for  20  years  Is  occupied,  you 
should  either  move,  ask  the  occu- 
pants of  the  frequency  to  move,  or 
maybe  even  ask  the  occupants  for  a 
few  seconds  to  inform  your  net  mem- 
bers to  stand  by  and  wait. 

There  are  numerous  ways  to  ac- 
complish this  basic  agreement  among 
all  radio  amateurs,  but  we  must  start 
from  a  position  of  mutual  respect  and 
common  courtesy.  We  are  not  dealing 
with  brain  surgery  here.  Nobody  dies 
if  you  don't  get  to  hold  your  net  or 
scheduled  contact  on  a  particular  fre- 
quency at  a  particular  time,  Yet,  Pve 
often  heard  suggestions  of  physically 
impossible  acts  and  threats  of  physi- 
cal violence  exchanged  between  two 
adults,  simply  because  10  meters 
shifted  and  they  found  themselves  on 
the  same  frequency.  What  ts  the 
matter  with  us? 
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Propagation 


Mm  Gray  W1XU 

subside  after  10  p.m  focal  bme  as  the  so- 
lar energy  that  feeds  the  storms  abates 
Solar  activity  (flux)  is  dropping  to  the  100 
level  as  I  write,  which  means  that  ionization 
is  not  as  great  and  does  not  last  as  long  as 
a  few  months  ago.  Inasmuch  as  solar  Mux 
correlates  with  DX  'conditions*  and  with  the 
sunspot  numbers,  it  is  apparent  that  we  are 
well  on  our  way  to  the  bottom  ol  Cycle  22. 
During  the  DX  heyday  a  lew  years  ago,  so- 
lar flux  values  of  200-300  were  common. 

Choose  your  days  caret ufly  from  the 
chart,  and  correlate  "conditions"  with  the 
Time-Band-Country/Area  chart  for  the 
most  iikefy  success.  As  "conditions"  deteri- 
orate, you  wifl  need  more  power  than  usual 
to  "gel  through/  as  well  as  better  ant  en- 
nas. 


Jim  Gray  W1XU 

2W  East  Chateau  Cifde 

Payson  AZ  85541 

April's  conditions  for  the  upper  HF 
bands  appears  somewhat  "rtfy"  wth  many 
Poor  {?)  and  Fair  {¥)  days  in  the  forecast, 
it  appears  that  the  poorest  conditions  will 
be  during  the  first  and  fast  days  of  the 
month,  while  the  in-between  days  will 
range  from  Fair  (FJ  to  Good  (G},  The  best 
days  are  likely  to  center  around  the  121b 
and  the  22nd.  and  several  days  on  either 
side  of  these  dates,  The  full  moon  occurs 
on  April  6th. 

Use  the  daily  chart  lo  find  the  best  days 
for  your  efforts  and  choose  the  Sand-Time- 
Country  chart  to  discover  when  and  where 
to  operate.  Trends  are  Indicated  by  hy- 
phenated letters  such  as  F-G 
meaning  Fair-to-Good  conditions 
expected,  or  P-VP  meaning  Poor- 
to- Very ■> Poor  conditions  are  expect- 
ed. Remember,  however,  that 
these  forecasts  are  not  cast  in  con- 
crete, and  that  unexpected  bonus 
days  or  terrible  days  may  occur  at 
almost  any  time.  We're  trying  to 
"play  percentages'  here,  so  be  on 
the  lookout  for  sudden  opportuni- 
ties. Your  best  source  for  trends  is 
wwv  at  1S  minutes  alter  each 
hour  (I  use  the  10  MHz  signal  as 
the  most  reliable  copy  from  Ari* 
zona).  They  wil  tell  you  the  status 
of  the  earth's  magnetic  lieid  and 
the  energy  output  of  the  sun  during 
a  24-hour  period  The  suris  radio 
energy  is  measured  at  a  wave- 
length of  10  cm,  which  seems  to 
have  a  good  correlation  with  actual 
propagation  conditions  on  the  HF 
bands, 

April  is  historically  a  good 
month  for  communication  and  you 
can  expect  DX  to  the  east  in  early 
morning  hours,  short  skip  during 
the  day,  and  DX  to  the  west  In  Sh 
lernoon  hours.  The  higher  the 
band,  the  sooner  it  closes  toward 
evening  hours.  20  meters  should 
stay  open  on  Fair  or  Good  days  un- 
til after  dark,  while  the  10,  12,  15 
and  17  meter  bands  will  close 
around  sunset.  You  may  try  some 
DX  on  30  meters  in  Ihe  mid*tc~(ate 
afternoon,  lasting  until  well  after 
dark,  although  as  I  write  this  col- 
umn, Ihe  30  meter  band  seems  to 
dose  soon  after  dark.  40.  SO.  and 
160  meters  are  usually  quite  active 
into  the  "wee"  hours  of  the  mom-  Tr*  30  meters. 

ing,  so  if  you  are  a  *night  owT  enjoy        The  bands  shown  represent  the  highes* 
ihe  opportunities  that  abound    usable  a  these  times  on  'Good  Days/ 
around  VS  a.m.  local  time,  During        No|e  |hal  ft    to        frequency  tondt  f 
the  active  spring  storm  season    E    .      A. 
there  wifl  be  heavy  QRN  on  many    f,rit  and  <*** last- 
days  ...  but  these  storms  usually 


1  EASTERN    UNITED    STATES    TO:    1 

GMT:     m      n      m      n      If 

1U         13          14         hi          t|         »        » 

AlAlKA 

L'j 

id 

- 

- 

M7     ;r, 

n 

*«aiNTrh» 

12 

40 

*Q 

..; 

H 

• 

HE 

Hi 

13 

*L>1  THALIA 

Li 

20 

f^ 

*d 

H 

tfl. 

J4 

l! 

CANAL  24M 

:. 

:■: 

.. 

:j 

;l 

■j 

J  j        l"j 

u 

13 

•  tCVlOET 

to 

*B1 

.'- 

- 

!1  ■     la 

M 

a 

■ 

MMMft 

11 

» 

"      ,      *     . 

|    * 

iS  l     M 

Ml  |    '« 

IB" 

"it^-A 

|  _ 

m 

J        • 

MAAMfl 

V> 

_ 

'       ;  i 

^^H 

11 

m4  JfiCC 

a     mI  k 

fef 

-. 

'■M 

- 

i        r**\r*+l*Mtl 

*. 

_ 

_ 

I    . 

* 

*i     '' 

- 

^i*ta«KC 

2> 

IlMu*?'  **•<-! 

lull* 

- 

- 

" 

. 

'    "1*1  tout 

It. '34  Bfi/*  <  H 

10  |lt£ 

>    STATES    TO: 

CENTRAL 

UNITEE 

mw 

15 

- 

I _  i  * 

. 

■  i  "  1  K      1  "  I- 

ti 

'   UU4TU 

A 

■ 

-• 

** 

>   :s  1    :i      n]    i:  i    u 

IS 

&uir»4u 

.. 

:: 

- 

- 

ti  j  -  ||  »  j          t£ 

. 

:^iv  ro*-i 

li 

.uH 

. 

n 

1 1        .£          H 

13 

ii..'i: 

■ 

■    , 

n 

Jl 

IS 

," 

- 

•  >tn*                                 ^ 

:: 

- 

tt 

M> 

V- 

5- 

It 

la 

11 

iNDiA 

— 

— 

- 

— 

- 

- 

t* 

- 

^lllk 

11 

_   J    .    ]   _ 

w 

- 

"> 

ttwtca 

a 

'  :• 

L,", 

_ 

ia-< 

[   _ 

P> 

10 

jn 

r.> 

11 

rpti  i  irw>  tm\  i 

u 

:?, 

!C 

. 

- 

11 

[   *1jr»tQ  BiCC 

n 

ja 

1        J       1 

sD   1     U."      i'l« 

1   . 

"», 

11 

1U 

ID 

|i 

IJ 

t4ulHAfH!C» 

:fr 

E 

. 

11 

in 

ID 

ii 

:■: 

'  .   «    • 

- 

: :  i 

1              ! 

,    ' 

* — ' 

Hi  |      It 

tt 

- 

I    V  1    I    ■ 

-      i      " 

-  j 

WESTERN     UNITED    STATES    TO: 

M  Am  A 

]L 

V, 

ro 

4-I 

hd 

CO 

- 

- 

.mi 

AABtNTIHA 

JJ 

la 

- 

EH 

-.!■ 

- 

- 

'■I 

» 

10 

m 

Ii 

ALi|TA*LI* 

ID 

trj 

t& 

tit 

tn' 

40* 

.•v 

ID 

LJ 

n 

GAN*L  Z  Of* E 

13 

10 

20 

- 

- 

'■'i 

n 

in 

in 

ta 

INQLANQ 

:> 

.-.  j 

«] 

fe 

m 

. 

i' 

n 

3f 

»  ( 

..*«*.,        •  lft 

.: 

\-*ti- 

Id 

411 

*d 

* 

n 

,/°i 

n 

r-i 

»  ! 

IhfM 

n 

2Q 

j(j 

_ 

JA#Ah 

ii 

is 

M 

\Q 

a 

_i£_ 

_ 

a 

«E*ICQ 

.. 

Z'J 

_ 

-i 

... 

u 

M 

10 

*MiLim*Ei 

\r.  i--,  ii 

}-- 

tu 

M 

lQ 

■>               ."' : 

v 

in 

nutiiraniCQ 

IS 

1  2 

' 

-'■ 

*d 

I  - 

- 

JO 

i£RjTn  *m.;a 

HI 

II           Ht 

Ii 

It 

mn 

- 

- 

:  - 

- 

- 

_ 

IV    |    9 

- 

14XT  COAST            fcv^S.'-y 

ic  |n-- 

.    '  J 

,■ 

i — — . 

m                        *   1 

L 

SUN        MON 


APRIL  1993 

TUE       WED      THU 


FRI 


4  F-P 


11  G 


IS  F-G 


25  F-P 


5  P 


12  G 


19  F-G 


26  P 


6  P 


13  G 


20  F-G 


7  P-F 


14  &F 


1   P 


2  P 


?e 


8  F 


15  F-P 


27  P-VP 


21   G 


28  P-VP 


22  G 


9  F-G 


16  P-F 


30  P 


23  G 


31   P 


•v 


1     F 


24  G-F 


rv  TmAH$££iwE*  FT-2400 


NOTHING  COMPARES... 

Whether  you're  roughing  it  on  the  tortuous  dirt  roads 

of  the  Baja  1000  or  through  the  big  city  canyons,  the 

ruggedly  designed  FT-2400 
is  built  to  take  the  abuse.  In 
fact,  the  FT-2400  is  the  first 
and  only  amateur  radio  to  be 
warded  aMIL-STD-810  rat- 
ng  for  the  shock  and  vibra- 
s  the  official  radio  of  the  Nissan 

off-road  race  teams. 

Exceptional  features  are  packed  into  the  FT-2400 

such  as:  ■  LCD  Display  —  the 

largest  display  available  on 

any  2  meter  mobile  ■  Alpha 

Numeric— lor  entering  names 

or  callsigns  ■  Backlit  DTMF 

Microphone— for    making 

autopatch  calls  safely  at  night 

■  31  Memories  ■  ( )dd  Splits— 

on  any  memory  channel  ■  3 

Selectable  ftmer  Level  ( )ulputs 

—50,  25  and  5  watts  or  user 

select  ■  Advance  Track  limine 


I  tftf 


lOftlQjy:^ 


(ATT) —eliminates  big  city 
intermod  ■  Automatic  Dis- 
play  Dimmer— 4  levels  ■ 
FM  Modulation— for  true 
voice  clarity  ■  DTMF 
Selective  Paging  (optional). 

Other  features  include; 
Wideband  receiver  cover- 
age 140-174  MHz  RX,  140* 
150  MH/  TX  •  CTCSS 
encode  built-in  and  selectab 
Five  scanning  functions:  Band  Scan.  Limited  Band 
Scan.  Memory  Scan,  Memory  Channel  Lock-out  with 
Selectable  Scan  Stops  and  Priority  Scans  •  One  piece 
die-cast  construction  \*  ith  extra  large  heat  sink  »  Auto- 
matic Repeater  offset  •  Programmable  call  channel. 

Options:  DTMF  coded  squelch  and  paging  (requires 
FRC-6  paging  unit)  -  CTCSS  Decode  Unit  (FTS  17 A) 

if  you're  serious  about  affordable  communications, 
you'll  want  ibe  FT-2400.  Contact  your  Yaesu  dealer  today 
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KENWOOD 

.>.pace$att&r  in  Amateur  Radio 


Kenwood  unveils  the  world's  smallest  HF  transceiver 


HF  is  going  places— thanks 
the  smallest  transceiver  of 
ing  high-performance  corn- 
where  convenience,  the 
freedom.  And  whether  used 


to  Kenwood's  new  TS*50S. 
its  kind  in  the  world.  Provid- 
munications  with  go-any- 
TS-50S  is  your  passport  to 
for  mobile  operations  and 


DX-peditions,  or  in  a  fixed  installation,  this  rig  packs  a  powerful  punch.  Maximum  output 
is  100W,  and  there's  a  full  range  of  advanced  features— including  100  memory  channels, 
DOS  with  innovative  "fuzzy"  control  and  AIP  for  superior  dynamic  range  IF  shift  and 
CW  reverse  mode  help  reduce  interference,  while  a  noise  blanker  improves  clarity.  For 
user-friendly  operation  on  the  move,  there's  a  mufti-function  microphone  and  powerful 
menu  system.  And  the  TS-50S  is  fully  equipped  for  split-frequency  operations.  Test  drive 
one  today. 
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WATfON 
cowmi;mcations  &  test  equipment  Gf 

PO  BOX  22745  2201  E.  Donunguez 
Long  Beach.  CA  90801-5745 

ELECTRONICS  CANADA  INC. 
Kestrel  Road.  Mississauga. 
■to,  Canada  L5T  1S8 


